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PjEEFACE. 



The original Greological Survey of the country around Exeter was 
made by Sir Henry De la Beche, and the ground was described in 
liis famous Report on the Geology of Cornwall, Devon, and West 
Somei'set, published in 1839. 

A re-survey of the Secondary rocks was made by Mr. Ussher 
during the years 1873-76, and the Pateozoic areas were revised 
by him in 1887. 

Meanwhile the Ordnance Sm^ey had commenced the issue of 
six-inch maps, and eventually published the new series one-inch 
map of the Exeter district. 

It was then decided by my predecessor, in order that the re-survey 
of the Secondary rocks might not be lost, to transfer the work from 
the old one-inch map to the new series sheet. It was clearly recog- 
nised that the result could not be wholly satisfactory, as time could 
only be spared for the re-examination of the more important places 
where the transference showed discrepancies in the topography 
of the two series of maps. Moreover, to transfer work done on a 
map without contour-lines to one with these features must always 
be attended with risk of inaccuracy. Apart from these sources 
of error, there can be no question of the great advantage of the 
new map, with its sub-divisions of the New Red rocks and its 
mapping of the gravels, over the old maps, in which no line had 
been drawn between the Keuper Marls and the Varied divisions of 
the New Red rocks beneath. 

The drifts are not sujfficiently extensive to requu'e the publication 
of two editions of the new map, and one only is issued. 

J. J. H. TEALL, 

Director. 
Geological Survey Office, 

28, Jermyn Street, London, 

27th September, 1901. 
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CHAPTER I. 
INTRODUCTION. 



Sheet 325 of the Geological Survey map embraces an area of 
216 square miles in Devonshire, of which about 22 square miles 
in the south-western comer of the area are drained by the River 
Teign and its tributaries, and about ten square miles on its 
eastern border by the head streams of the Kiver Otter. The 
remaining area is watered by the River Exe and its tributaries 
the Clist, Culm, and Creedy; of these the CUst alone has a 
catchment basin confined to the limits of the map. 

In a district so well watered there are, as might be expected, 
many towns and villages, of which, beside the capital city ot 
Exeter, Crediton, Topsham, Broad Clist, Bradninch, and Whimple 
may be mentioned. 

The physical features of the area are much diversified, their 
characters being dependent on the distribution of the Pateozoic 
and Secondary rocKs, the former consisting of Culm Measure 
shales and gnts, the latter of various divisions of the New Red 
Sandstone formation. 

A small part of the Dartmoor Granite occupies the south- 
western comer of the area and forms the highest groimd, over 
1,000 feet; the Culm Measure districts attain heights of 
700 feet, and the Secondary rocks near their junction with 
the Culm rocks on the north margin of the map, near 
Cadbury and Bradninch, heights of 800 feet or more. Else- 
where the Secondary rocks seldom attain elevations of 300 feet, 
but in the Pebble Bed escarpment of Woodbury Common, 
and its northerly continuation along the eastern mar^ of the 
map they rise to heights of 500 feet, and at Woodbury 
Castle 686 feet. In the Culm Measure and adjacent Secondary 
rock districts the declivities are abrupt, in the sandy and clayey 
Secondary districts the contour is more or less undulating. 
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The formations represented on Sheet 325 are the following : — 



Recent - 
Pleistocene - 



New Red Sand- 
stone Series. 



Carboniferous 



Igneous - 



Alluyium. 

VaJley or River Gravels. 
''Upper Sandstone. 
Pebble Beds. 
Lower Marls. 



Lower Sandstone 
and Breccia. 



- H 



Red sandstone and rock -sand. 

Red marls with even-bedded 

sandstone, in the lower part. 
/"R^ Sandstone and rock-sand. 

Breccia with igneous stones 
and boulders, brecciated sand 
and clay. 

Breccta or gravel of Culm 

. debris. 

(Sandstones and micaceous 
shales, etc. : Morchard Type. 
Shales, often splintery with 
beS of hard grit : Exeter 
Type. 
[Even shales with beds of chert 
Lower J and limestone (in places) ; 

Culm Measures, j chert beds ; dark mudstones 

I and shales. 

r Basalt and Trachyte, contem- 
Exeter Traps - -] poraneous in Lower New Red 

[ Sandstone Series. 
Dolerite, intrusive in Culm Measures. 
Tuflf, contemporaneous in Culm Measures. 
IGranite. 



/ 



During the re-survey on the old 1-inch map, no attempt w^as 
made to sub-divide the Culm Measures, but during a recent 
visit to the district evidence was obtained of the presence of the 
Lower Culm Measures in the southern part of the area. No 
evidence of Upper Culm Measures (Eggesford type) has been 
observed. 



LiTERATUBE.* 

In Polwhele's "History of Devonshire," 1797 (Chapter iv.) 
there are many references to the rocks of this district. Making 
allowance for the state of geological knowledge at the time, the 

feneral geology of the countjr may be said to nave been roughly 
locked out By him thirty-eight years before the issue of De la 
Beche's classical Report. The volcanic character^ of the traps 
of Northemhay, Thorverton, Spencecombe, and Pocombe is in- 
sisted on. Thus in pp. 62, 63 : — 

"The species of rock which I mentioned as appearing out of the schistus 
in many places to the north of the city, is a lava of a fine granulated 
texture, and of a purplish color intermixed with minute white particles. 
It pulverises red. It also contains a number of white crystallisations, with 
which it is spotted : they are of a circular form. The part of the rock, that 
lies deep in the earth, is of so hard and compact a nature, as to produce 
some Dcmtillatipns with steel : the white spots bein^ in general calcareous^ 
effervesce with acids. That part of the rock situated near the surface is of 
a porous and softer texture, and not effervescent : and what has been exposed 
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See also Appendix, p. 114. 
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to the weather, instcMtd of having white crystalline spots, abounds in 
numerous small cavities j and so much resembles pumice-stone, as 
immediately to excite the idea of its being a volcanic production . . . 
And those small cavities which gave a honey-comb appearance to the lava, 
were occasioned by the air-bubbles that rose to the surface of the melted 
fluid mass." The Quartz porphyry boulders in the Crediton valley breccia 
are thus noticed — " Out of the schistus near Crediton, arises a compact lava 
of a purple color, with large crystals of felt-spar, and numerous crystals 
of pellucid quartz and black mica— the cavities containing farinaceous 
steatite. ... Beds of la^va and tufa are clearly visible on the 
sides of the highways near Crediton, Sandford, and several other 
places." He seems to have regarded all the breccias as volcanic 
tuffs or lavas — p. 77 — " having never been in a state of fusion, 
but consisting of a mixture of ashes, stones, and other heterogeneous 
substances, adhering by its ferruginous particles, and forming, altogether, 
a mass of coarse stone, such as the Heavitree stone." The distribution of 
the Culm Shillet, Alluvial deposits and New Red of Exeter are given in 
p. 4 and p. 40. The New Rea Marls with gravelly soils are thus referred 
to — " The country about Rockbear is flat ; the sod a stiff clay, mixed with 
pebbles, that runs through several extensive parishes." Referring to the 
New Red Pebble beds on p. 76 — " The highest part of Woodbury Common, 
about eight miles south-east from Exeter, is evidently water-formed. 
Of this there can be no stronger proof than the immense qusmtities of 
rounded pebbles, and other waterwom stones, formerly composing a sea- 
beach, but now tne summit of that high common." In p. 61 he connects 
the pebble beds with those of Westdown Hill, Budleigh Salterton, and 
gives a description of the various kinds of pebbles. 

The decriptions of Vancouver in 1808, as will be seen further 
on, amplify in many respects the observations of Polwhele. 
Dr. Shapter, writing " On tne Climate of South Devon " in 1842, 
gives an admirable geological map of the Exeter district.* The 
work also contains a cnapter on the geology and hydrolwy, 
pp. 160-207. A very good account by the same author, entitled 
" A Sketch of the Geology of Exeter and its Neighbourhood," 
was published by WiUiam Roberts, 147, High Street, Exeter, in 
1838. Reference is here made to these works as being less 
Ukely to attract the attention of the geological reader than the 
well-known Report of De la Beche. References to papers by 
Conybeare, Godwin- Austen, and other Geologists, will be found 
in tne Appendix. 

* A second edition of this work was brought out in 1862. 



CHAPTER II. 

CARBONIFEROUS. 

Culm Measures. 

Sedgwick and Murchison* were the first to assim a Carbo- 
niferous age to the Culm rocks of Devon, which as shillet, shellat 
or schistus had been included in the transition rocks of earlier 
\vriters. They divided them into Upper and Lower Culm 
Measures, regarding the former as the equivalent of the Coal 
Measures, but the equivalence of the latter as doubtful. The 
Rev. D. Williams in 1837f divided the Culm into two groups — 
culmiferous and floriferous shales and sandstones, upon Wavel- 
lite schistus and black limestones. These subdivisions were 
given by Weaver in 1838. The rare mineral Wavellite was found 
m the basement Culm of Coddon Hill, and the black limestones 
referred to are also a distinctive but not altogether persistent 
member of the Basement Culm Measures. 

In 1841 Professor John PhillipsJ fmnoished a classification of 
the Culm of North and South Devon, in which he places the 
Coddon Hill chert series at the base of an Upper Snale group 
containing carbonaceous grits and shales. In other words he 
links the grits and shales of the Exeter type with the chert 
horizons ot the Basement Culm Measures as one group in South 
Devon, the corresponding group in North Devon being the 
Coddon Hill beds alone. Both in North and South Devon, 
Phillips places the Posidonia limestones and shales next below 
the Coddon Hill beds, and below them a black shale group in 
North Devon, and a Lower Shale ^oup (black argillaceous plate), 
which are the basement beds of this classification. It will thus be 
seen that PhiUips split up the wavellite schistus and limestones of 
Williams and Weaver into three definite successive groups. The 
rest of the Culm, including the anthracitiferous seams of North 
Devon he embraced under the term Upper or Grit group. 
PhiUips' Culm classification is open to amplification, but in view 
of the disturbed condition of the basement beds in South Devon 
one hesitates to question the relative order given by him of the 
three South Devon members of the Basement Beds, although in 
this map, and in North Devon where the succession has oeen 

{)roved by detailed mappmg the Posidonomya beds with occasional 
imestones occur above the more cherty Coddon Hill Beds. Cer- 
tainly the latest obtainable evidence is not unfavourable to a 
passage of the Exeter grit and shale series downward into the 

♦ Rep Brit. Assoc., vol. v., p. 95, 1836 ; and Trails. Geol. See., ser. 2, * 
vol. v., p. 633. 
t Proc. Geol. Soc., vol. iii., p. 116. 
X Pal Fossils, Devon, Cornwall etc., 1841, p. 194. 
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Bjsement Beds. Detailed work between Barnstaple and Oke- 
hampton enabled the author* to split up the (irit group of 
Phillips into an Upper Series of hard even thick bedded grits 
and snales, and a Lower of sandy grits and irregular grits and 
shales to which he gave type names from the localities where 
the distinctions were first recognised, viz., Eggesford and Mor- 
chard, but in his classification he adopted the grouping of 
Phillips as regards the rocks of the Exeter type, including tnem 
in the Basement Beds. Nevertheless, as it has been found not 
only practicable but easy to map the Basement Beds separately 
from the overlying shales and ^ts in North Devon, ana also in 
this map near Doddiscombsleigh, and as their marine fauna 
everywhere points to their separation as a distinct group, it has 
been considered advisable to alter the classification ; to bracket 
the shales and grits of the Exeter type with those of the Mor- 
chard type as Middle Culm Measures, and to regard Phillips* 
three lower groiips (without the rocks of Exeter type) as one 
group with tne Posidonomya beds uppermost. De la Bechef 
speaks of a line round Dartmoor by Okehampton, &c., which if 
prolonged by Holcombe Bumell to Exeter separates an area 
towara Chudleigh where southerly dips prevail in the Culm 
rocks from prevailing northerly dips. This which then seemed 
to justify an anticlinal structure would now be taken as the 
reverse. Except as bearing on the direction of strikes, the dips 
are misleading in the Culm area, as no angle of dip will be found 
to persist for many yards owing to the endless small folds, both 
normal and inverted, which repeat the strata almost indefinitely 
and are frequently accompanied by small jEaults and contortion 
thrusts. The general strike is east and west. 

The New Red rocks of the Crediton Valley separate Culm 
measures of the Moechard type from the Culm rocks of the 
Ex eter t ype.* *^ 

The rocks of the Morchard type occur on the north of 
the valley and are the highest Culm Measure rocks included in 
the district. They consist of more or less thick bedded red, 
purplish, and greenish-grey grits, and finely micaceous sand- 
stones, together with rea slightly arenaceous shaly beds which 
split into concentric flakes round smaU ovoidal centres, and grey or 
greenish argillaceous slates. In this series many bedsof gnt may 
occur with little or no shaly intercalation in a regularly or 
irregularly jointed series, or masses of hard irregularly jointed 

frit may occur in slates or shales. It is notpossiole to draw a 
ard and fast line between the rocks of this type and those of the 
Exeter type which are locally plicated in with them on the north 
of the Crediton Valley. 

The rocks of the Exeter type of Culm Measures south of 

♦ Geol. Mag. for Jan., 1887, pp. 10-17 ; Proc. Som. Arch, and Nat. Hist. 
See., vol. xxxviii., 1892. 

t Keport on the Geology of Cornwall, Devon, and West Somerset, p. 116. 

* See The British Cmm Measures, Proc. Somerset Arch, and Nat. Hist. 
See , vol. xxxviii., pp. 115 and 137, 1892. 
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the Crediton Valley, consist of weathered dark bluish-grey 
shales with beds of hard grey or greenish-grey grit often weatner- 
ing a rusty brown, intercalated singly at irregular intervals in 
the shales, or in thin beds with shaly partings. As a rule, the 
grits of this series are evenly bedded. The shales often spUt in 
irregular splinters and sometimes contain ovoid concretions 
coated with ironstone. On their bed-faces they frequently form 
an irregular mosiiic. These characters are well shown in the 
road section on St. David's Hill, Exeter, and in the clifi* section 
bv the Bonhay road leading south from St. David's Station, 
Exeter. 

The New Red valley of Crediton has therefore been eroded 
along thej)licated margins of these two types of Culm rocks, the 
lowejp senes' prevailing southward ; but, as before mentioned, it is 
impossible to draw any definite boundary between them 

The Lower or Basement Culm Measures consist (in descend- 
ing order) of (1) hard jointed shaly beds, sometimes oherty 
and intercalated with softer shales and with occasional beds 
of pale grey limestone, apparently overlying (2) hard even beds 
mostly of dark chert, and (3) aark grey or blue black hard 
mudstones, with very thin white bands, and dark shales. This 
succession must not be taken as invariable, as d irk mudstono 
shales and shaly beds may occur throughout the series and 
become developed at the expense of its more characteristic 
members; but, so far as investigations have been made, the 
fossiliferous horizons in which Poaidonomya Becheri occurs are 
to be found in the higher beds in which limestones are occa- 
sionally present, or they are represented by brown bands result- 
ing from their decomposition. The uppermost beds of the Lower 
Culm seem to pass almost insensibly mto the overlying shales of 
the Exeter type. 

As will be seen from the detailed notes, there are indica- 
tions of antic'linos bringing up the Lower Culm at and near the 
surface in the Balls Oak valley, near Tedbom St. Mary, west of 
Exeter, where small ( roniatites were found in dark shales ; and in 
Perridge Tunnel excavated in blackish mudstones which contain 
Goniatites, south-west of Exeter. These occurrences demonstrate 
the fallacy of gauging the thickness of the Culm shales and grits 
of the Exeter type from the comparatively large area they occupy, 
owing to repetition by pUcation. The Basement Culm 
rocks occupy tne high ground on the south margin of the area 
south of Woodah and west of Doddiscombsleigh on the east of 
the River Teign, and on the west of it they extend from South- 
wood through Bridfoixl, round the granite margin by Woodlands 
and Bridfom Wood. These tracts are separated by a syncline of 
shales and grits of the Exeter type trendmg southward along the 
Teign valley. The junction in Scanniclift Wood on the east side 
of the Teign Alluvium may be a fault. 

In the area bordering the granite, banded porcellanised rocks 
occur of a type met with at Cox Tor, near Tavistock, Peak Hill, 
near Walkhampton, at Ivybridge, Wrangaton, Brent, and other 
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districts on the margin of the Dartmoor Granite. These are 
suggestive of altered portions of the harder beds of the Basement 
Cium, the different types being accounted for by the presence of 
limestone bands and of volcanic rocks in association with very 
hard, even shaly, beds and chert bands. Vesicular igneous rock 
occurs in the Basement Culm Measures on the eastern edge of 
Scanniclift Copse, and Tuffs occur in them on the soutli of 
Doddiscombslcigh. 

The area covered by the Basement Culm rocks in Sheet 325 is 
too small to afford any reliable data as to their thickness, but 
from the numerous undulations and plications visible in expo- 
sures or inferred from directions of strike and angles of dip, it is 
probable that they are considerably less than 1,000 feet thick, 
perhaps not above 500 feet. 

The following are detailed notes of observations made in the 
Culm Measure area : — 



MIDDLE CULM MEASURES. 

1. Nm'th of the Crediton Valley. 
(MoRCHARD Type.) 

A small quarry by the valley between Newbuildings and West Sandford 
shows 12 feet of hard brown, purplish, and grey micaceous grit, one layer 
being 6 feet thick, the upper beds are shaly. 

Greenish grey clay slates or shales are exposed at West Henstill and 
near Yarmley, and at the farm east of Yarmley they exhibit " terminal 
curvature ** through the intrusion of roots. Shaly grits resting on thick 
beds of grey unevenly jointed grit are also shown. 

By the nigh road near Bawdenhayes a quarry exposed thick-bedded, 
unevenly-jointed, purplish brown micaceous grits under thinner beds of 
grit, and separated by shaly beds, which exhibit the ovoidal structure before 
mentioned. 

(3n the east of Sturridge a quarry has been excavated in purplish brown, 
much jointed ^its with occasional shaly partings. One of the lower beds 
exceeos 5 feet m thickness. By the lane east of Upton Hellions, greenish 
grey and purplish brown micaceous grits, intersected by numerous even 
joints, are associated with greyish ciay slates or shales, containing hard 
ovoid concretions. 

Between Trew and Lower Westwood hard purplish and greyish-brown 
sandstones are exposed in a small auarry. Bedding planes are rendered 
indistinguishable by numerous irregular joints. 

About Stockleigh Pomeroy, purpUsh and brown fine sandstones and 
shales are frequently visible, feoutn of Cadbury, between the streamlets 
near Kidlake (West Bowley on the old series map) amongst niunerous 
fragments of broWn grit scattered over the surface one containing several 
casts resembling Stropkoniena was picked up. The stones although im worn 
may be mixed with (Ubris resulting from the denudation of lower New Red 
rocks. By the streamlet north of Kidlake greenish grey clay slates or shales 
crop out. 

At a bend in the high road above Ash, north of Silverton, a small quarry 
exposed purplish grits, much split up by joints, but affording good building- 
stone. N. W. of Sradninch red shales were exposed near Tedbridge. 

Near the northern margin of the Spray Down inUer (Sprydon Planta- 
tion, etc., on new series map), east of Hele station, near the turning to 
Pottshayes, soft purplish brown micaceous sandstones and shales were 
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exposed. Lower New Red gravels conceal most of the northern part of the 
Culm outcrop, which attains its greatest superficial development west of 
Clyst St. Lawrence, where purplish shales and grits are exposed in several 
places. 

2. South of the Crediton Valley, 
(Exeter Type.) 

On St. David's Hill, Exeter, the Culm shales, for the most 

girt splintery, occasionally break in small rhomboidal pieces, 
void concretions coated with ironstone in the Culm shales of 
Exeter and vicinity may explain any appearances of occasional 
pebbles noticed in plougned land to the west of the city. 

Culm shales come to the surface at the western end of Union Roadi 
Exeter, and in Northernhay by the path adjacent to Queen's Street Station. 
In 1878, reddish shales were exposed under a thin gravel denosit opposite 
the Rougemont Hotel. In the railway cutting, near Queen Street Station, 
at about 2 chains from Barrack Lane, the Northernhay trap terminates 
abruptly against Culm shales, the junction being apparently a fault. 

Shales and grits dipping generally northward at various angles, are 
exi>osed in the lanes near Pmhoe Church, Compasshill Cottage, etc. About 
Stoke Hill and llixlade purplish grits occur in blue grey shales and decom- 
pose into a red soil. 

Near St. Thomas' Union, by the high road north-east of Barley House, 
the Culm grits and shales give north and south dips indicative of fault or 
sharp synclinal stiiicture. South of Newton St. Cyres, in Coombland 
Wood, a quarry displays dark bluish grey shales with intercalated even 
beds of greenish grey grit dipping at 10'' westward. Near the above a 
Quarry in the valley south of Nortliridge, shows similar shales with beds of 
aark grey micaceous grit dipping W. 20 N. at an angle of about 8**. The 
above directions of dip are exceptional. The Culm soils ; are stained red 
near the New Red i unction at Upton ?yi^e, and on the opposite side of 
the Creedy Valley^ but, as a rule, the Exeter type of Culm makes grey 
brown or pale buff loamy and clayey soils ; but where reddish brown or 
purple grits occur^ either in these beds or through synclines of the Mor- 
chard type, the soils are red or reddish brown. In a smaU quarry at bend 
in lane near West Rowhorne, S. of Newton St. Cyres, light grey shales with 
beds of bluish grey grit dip northward at about 80". 

East and south of Whitestone the Culm shales and grits dip in a north- 
westerly direction. At Pitt Farm, south of Whitestone, a small quarry 
shows oluish grits and shales, weathering grey and browm and containing 
broiJ^Ti ironstones nodules enclosing greenish-grey material. The beds dip 
northward at an angle of 46" and are overlain Tby two or three feet of soil 
and comminuted Culm debris. The lanes at Hackworthy,' near Ted}>orn 
St. Mary, expose splintery Culm shales, which are often met with in this 
and the Dunsford and Holcombe Bumell districts. 

South of Yeoford bluish shales with hard grey grit beds are exposed near 
the hill tops, their contorted character is shown by the dips in the valley 
near Winstout, and in the lane on the east of Winstout tne shales exhibit 
terminal curvature. In Great Fulford Park, south of Melhuish Barton, a 
nearly vertical mass of grit, much broken by joints, strikes W. 20 S. and 
E. 20 N., further east it has been quarried, and dips N. 20 W., at from 60^ to 
75". Whether this is an exceptional mass of grit in this series or a syncline 
of the overlying series of the Af orchard type it is impossible to say. 

The entire discordance between the New Red and Culm 
rocks is very well shown at their junction near Eocombe Bridge 
by the high road to Exeter. 

Near Perridge, south of Holcombe BumeU, shales, often splintery, are 
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associated with thin beds of grit A road section a little to the north of 
the turning to Perridge shows several contortions in the Culm. A syncline 
and inverted anticline occupy a distance of little more than 20 yards. 

At Lei^h Cross and north-east of it contortions are well shown in the 
road cutting in shales which are generally splintery and associated with thin 
beds of grit. Contortions are also exhibited at towley. 

A small quarry north of Leigh Cross, near the road to Farrants (Great 
Oak on the old series map), exhibits two thick grit beds (about 4 feet) in 
the shales, bent in anticlinal and synclinal folds.. 

North of Dunsford the Culm soils are often reddish on the sides of the 
valleys and buflf on the summits. 

Shales with beds of grit are exposed in the road to Teignhouse siding, at, 
and on the north side of, Woodah, and on the north border of Scanmclift 
Copse, at the 300 feet contour. In all these cases the exposures are in the 
vicinity of the Basement Culm rocks, and in the last-mentioned an easterly 
dip suggests a faulted junction. 

Bv the road on the west side of the Teign alluvium, south of Christow 
Bridge, shales with beds of grit or sandstone, contain obscure plant traces. 
Rather wet or marshy ground marks the junction of the Basement Culm 
rocks with the beds of the Exeter type in places between Scanniclift Copse 
and Doddiscombsleigh. 



LOWER OR BASEMENT CULM MEASURES. 

Between Tedbom St. Mary, Whitestone, and Holcombe 
Bumell there appears to be an anticline of the uppermost beds 
of this series in the vaUey between Five Mile Hill cfross and Ball 
Oaks. In an exposure of decomposed blackish ferruginous rock, 
intersected by filaments of quartz and associated with shales, 
small, badlv preserved Goniatites were obtained, suggesting the 
presence oi Glyphioceras sphoericum* On a latitude about two 
miles south of the above, there is evidence of the uppermost 
beds of this series in Perridge timnel, described further on in 
notes on the Teign Valley Extension Railway. The boundary of 
the Basement Culm rocks on the east of the Teign Valley is 
fairly well marked by feature except on the western slope. 

An old aiiarry in an orchard E.S.E. of, and 10 chains from, Woodah farm- 
house^ exnibits partial exposures in one of which, 6 feet in height, an 
anticline, apparently running W. 30** S. and E. 30" N. is visible in a bed of 
ffrey limestone about 1 foot thick, under shales containing Posidonomya 
necherij with hard decomposed brown bands, and hard even mudstones and 
shales.t (See Fig. 1, p. 10). 

At 10 chains south of Woodah a nuarry on the 6-inch map (91' N.E.) 
shows the characteristically even-bedded and jointed Coddpn Hill beds, 
mostly chert contorted as in Fig. 2, p. IL and no doubt underlying those in 
the exposure last described. Near tne New Inn, Doddiscombsleigh, vertical 
Coddon Hill beds containing chert are exposed by Down Lane, striking N. W. 
and S.E. Further W., near Christendown Clump, chert beds are exposed 
dipping S. b^ E., and by the road to Ash ton at Shute an adit for man- 
ganese working has been driven along the bedding in chert beds. 

* Approximate millimeter measurements : Diameter, 13 : thickness, 8; 
height of outer whorl, 7 ; amount of inclusion, 3^ ; width ot umbilicus, 2. 

t The Rev. D. Williams (Trans. Roy. GfeoL Soc. Com., vol. vi., pp. 122-138) 
alludes in a footnote to tne discovery of "a beautiful tooth in the Posi- 
donia limestones of the Coddon Hill grit series'' at Doddiscombsleigh 
pronounced by Prof. Owen to be a genus of fish hitherto (1843) only found 
m the Urals. 
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On the eoath of Down Lane, near Addiscombe Lane, the surlac« stones 
thickly scattered over the iiloughed laod denote the prepence of cherlr 
rocks of the Peak Hill type before referred to, and of hard mudatonea, te^ 
of the Coddon Hill series, (See pp. 6, 7.) Above Scanniclift Copse <m the 
summit the hard even Coddon Hill types are exhibited in the snrhee 
fragments ploughed up. 

In Harehill Plantation, soath of Doddincombsleigh Church, an adit tor 
manganese has been driven in tiard brown stained dark madatones, «>pa- 
rently aasociated with chert On the summit south and south-east of^ the 
plantation the surface stones prove the presence of chert beds and of haid 
mudstones. 

The Basement Culm rocks on the granite margin consist of the vmrious 
typea of indurated ahalea, mudstones, and cherts. Masses of bluish grey 
and green banded cherty or porcellaniaed rocks of the Peak Hill type, 
before mentioned, and of quart^z veinstone are often met with between 

Fig. 1.— Section in Quarry ntar Woodah, Dodducombdeigh. 







ridford and Stone Farm, also in Bridford Wood, where they dip off Hie 
northern margin of the granite. South of Bridford Wood and west of 
Lowton a nearly eaat and west fault cuts off a small patch of the hard 
banded rock, which ia surrounded by granite. 

As regards the Basement Culm Meaaurea and the igneous rocks inter- 
penetrating or associated with them in Sheet 325, it is right to mention 
that the area west of the Teign has not been re-examined since it was 
surveyed in 1887 on the old senea map. Moreover, east of the Teign, S.W. 
from Christendown Clump, the dolente boundariea liave not been checked 
since their transference to tne new Heries map. 

Basic Igneous Rocks. 

Near the northern end of Scanniclift PlantAtion and within 
its western margin a band (or bands) of vesicular igneous rock. 
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occumng apparently on the strike, is expc^ed in a quarrv in or on 
hard Lower Culm rocks ; as there is evidence of Coddon Hill 
beds above the igneous rock, these are probably representatives 
of the hard dark mudstones of the lower part of the Basement 




beds. At 30 chain south of Doddiscombsle^^h Church it is 
possible that the igneous rock may be a contemporaneous lava, 
as it seems to follow the strike and is more or less vesicular. 
At Misleigh Copse, and in a quarry on the south of it, whitish 
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tuffs appear to be associated with the hard Culm mudstones, but 
it is not possible to trace them for any distance. On the south 
of Misleigh Copse a trace of dolerite is also visible. 

Without careful re-examination it is not possible to prove the 
existence of volcanic rocks in the area west of the Teim in 
Sheet 325. There can be no doubt as to the general correlation 
of the volcanic rocks of the Doddiscombsleigh district with 
those of the Tavistock area, and as regards the dolerites where 
their patchy and irregular occurrence justifies a belief in their 
intrusive origin, it is not improbable that some at least may be 

Sarts of necks or pipes of suomarine volcanoes active during the 
eposition of the Lower Culm measures. (See Fig. 3, p. 12.) 

An interesting rock occurs on the south mar^n of Sheet 325, or iust / 
within the adjacent map on the south, Sheet 339 : it is chiefly evidenced by 
dull purplish stones with reddish blotches ploughed up in a part •f the 
eastern summit of Doddiscombsleigh Hill. This rock resembles one intru- 
sive in the Lower Culm Measures of Ashbrittle in West Somerset, described 
by Mr. Teall as " undoubtedly allied to the Exeter traps." 

Dolerites* occur on the margin of the map south of Doddiscombsleigh 
and south of Woodah. The rocks are for the most part much decompos^. 
Small patches of Dolerite are evidenced by boulders west of South wood. 
The hill above Stone farm consists of Dolerite which forms crags on the 
slope west of the farm. A smaller mass occurs close to it on the west. On 
the north Dolerite was exposed by the road to Bridford. The contiguous 
patches on the west (north of the road to Bridford) are marked by feature. 
There are craggy exposures of the rock in the smaller patch ; the rock in 
the larger natch is much decomposed, a pit in one spot showing coarse 
brown friable sand, the result of disintegration in situ. There are four 

Eatches north and north-west of Bridford ; the largest of these is indicated 
y surface boulders and by feature ; the small patch near the granite has 
been inferred from large dolerite boulders on a flat marshy tract with a 
soil of ^nite and Culm dibHs ; the eastern patch is exposed by the road 
toward Weeke Barton. Near it on the north is a small knoll of dolerite 
which may extend for a (quarter of a mile westward. 
A small patch of dolerite occurs in Cod Wood, W.S.W. of Dunsford. 

Granite. 

Granite is confined to the south-western comer of the area. 
The rock is generally of a coarsely porphyritic character, and 
irregularly susceptible to surface aisintegration, to which the 
fiat tracts of some extent at and near the sources of some of the 
streams must be ascribed. 

Heltor Rock, or Hell Tor, is a fine bold pseudobedded granite 
mass, rising abruptly to a height of from 30 to 40 feet on the 
west and to 25 feet on the east side, owing to the inequalities in 
the surrounding slope. Its height above sea-level is 1,036 feet 
Its top is pittea with rock-basins. The upper part is cleft by a 
nearly vertical open east and west joint ; in the section thus 
exposed an impersistent bedlike bandf of finer granite 2 feet in 
thickness occurs in the coarsely porphyritic rock. The longer 
axes of the large orthoclase crystals exnibit no special orienta- 

* The major part of these rocks occur in Sheet 339, the adjacent map to 
oouth, where specimens were collected and examined jietrologically by 
Dr. F. H. Hatch. 
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tion, but they are as a nile more or less parallel to the pseudo- 
bedding. (See Fig. 4.) 

On the hill east of Hcltor Rock the granite exhibits thin 
shelvy psoudobcdding, which, as the vortical joints are ill- 




developed gives nie to 1 eaVc 1 ke tors A p t S feet d 
the east of Heltor Rock has boon otca^ated it granite sand 
under from 2 to 4 feet of small irregular granitic rubble . these 
disintegrated materials may hnve been slightly moved bv sub- 
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aerial agencies. Polwhele says, "To the south of Exeter the 
heights of Hennock aflford sumcient evidences of a volcanic fire." 
In recent years the idea of a Dartmoor volcano, ot which the 
granite would be the basal wreck, was advocated by Mr. R. N. 
Worth.* 



Teion Valley Extension Railway. 

The cuttings of this line were examined, March 2Gth and 28th, 1900. 
From Leigh Cross to Farrants the line crosses the strike of the Culm rocks 
nearly at right angles ; from Fan-ants to Cotley Wood it crosses the strike 
obliquely, coinciding with it in Britton Park. On entering Cotley Wood 
a northerly bend exhibits the rocks across the strike up to the short tunnel 
east of Culver and for a few chains beyond it whence its course is either 
along the strike or more or less nearly coincident with it until the line 
enters the New Red area through the Trap mass of Westown. 

There are about sixteen cuttings affording, with two or three exceptions, 
excellent sections of the Culm Measure grits and shales of the Exeter type. 
In the first, second, and third cuttings from Leigh Cross the alternations of 
thin grit beds with shale seams, and shalea with somewhat thicker grit beds 
display many contortions, small faults and contortion slides or thrusts, 
while the weathering is rusty or orange brown. The fourth cutting, in a 
distance of about 20 yards from its commencement shows two masses of 
decomix>sed greenstone separated by contorted Culm beds for about 
14 yaras. The first mass exiiibits spheroidal structure, and might possibly 
l>e a lava, but the second is a dyke with horizontal joints, and only 4 feet 
wide. 

The seventh cutting shows beautifully even thin grit bands with shale 
partings forming a slmrp anticline in one place, and in another so squeezed 
and contorted that it is almost impossible to trace the disturbed beds 
continuously. In the eighth cutting there is a grit bed a foot thick which 
is an exceptional thickness. The short tunnel near Culver is bricked, 
but the grits and shales are exposed in cuttings at both ends. 

On either side of the Ferriage Tunnel the ballast consists of dark grey 
hard mudstone or clunch somewhat recalling the " clift " of the Somerset 
coalfield. The rock is banded i^dth arenaceous material in places, circular 
bunches of pyrites suggest the metamorphosis of small Goniatites on the 
bod surfaces, and Goniatite fragments were obtained unmineralized. These 
exhibit the characteristically curved fine strise of the tests of Ghfphiocei\is 
crenUtria, On examining the sides of the tunnel this material was found 
to be in situ, in places vertical, in places sli^htl^ inclined. It contains 
harder beds or masses, seemin^lv somewhat similar in character to the grits 
of the Exeter type, which witn associated shales form the mouth of the 
tunnel at either end, and display an anticlinal structure. The surface in 
the highest part over the tunnel is 240 feet above the rails, so that this anti- 
cline of the top beds of the Basement Culm measures does not come to the 
surface. The cracks or joints in the hard dark mudstone are frequently 
coated with a black gfaze. Neither limestone nor chert was found. 
Dynamite was used in the tunnel, but blasting i^ith ordinary pOAvder was 
found very much more efficacious in the broken shales of the Exeter type. 

From Perridge Tunnel, eastward, the cuttings run along the strike of the 
Exeter shales and grits, and the contortions causing them to change in 
angle and direction of dip, much inconvenience has been occasioned by the 
irregular splintery jointed shales slipping into the cuttings. The shales often 
weather aairty white, and contain fragmentary plant traces as in the cutting at 
Fordland Cottage. Unfortunately there are no cuttings deeper than the sub- 



♦The Dartmoor Volcano, Trans. Plymouth Instit. 1888-89. In Trans. 
Devon Assoc, for 1888, vol. xx., pp. 146, 160, 161, 162, references to this 
district occur. 
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soil at the junction of the Cukn and Trap, the yellow clay under a wash of 
brown soil, however, proves the junction as mapped to be quite correct 
The cuttings in the Trap were not completed, nor were those in the New 
R^ breccia. The latter contains boulders of quartz porphyry in places, 
but the msgority of the stones seem to have been derived from the Culm 
grits ; the matrix is an earthy or loamy sand, and is in places banded with 
dark seams. 

The occurrence of Basement Culm Measures at Perridge Tunnel confirms 
he observation made in the valley at Ball Oaks, near Tedbom St. Mary, 
and being in latitude intermediate between the Balls Oak vidl^ and 
Woodah, aemonstrates the natiu-e of the Culm structure, as, in spite of folds, 
contortions, and faults, practicall^r amounting to an almost horizontal 
series with imperceptibly gentle major undulations. Mr. Blewitt, engineer 
of the Teign Vallev Extension lin^ kindly placed at my disposal the 
sections of tne line showing the depth and position of the cuttings, and 
afforded me all the information in his power as to the nature of the strata 
encountered. 

Reference has been made to evidences of close connection 
amounting to a passage from the shales and grits of the Exeter 
type downward into the Basement beds. In Mr. Vicary's 
collection, Goniatites labelled from three localities in which 
there are no signs of the occurrence of characteristic Basement 
beds point to this. The localities are Cocktree Moor, near North 
Tawton, on the southern border of the New Red Valley of 
Crediton in Sheet 324 ; near Pinhoe Church in raddled shales 
and grits; in the cliff by Bonhay Road, Exeter. The writer 
visited Pinhoe and the Bonhay road section recently, but beyond 
occasional plant traces his search was unrewarded by the dis- 
covery of fossils. Assuming that the Goniatites in the three 
localities mentioned mark the presence of the lowest beds of the 
Exeter type, their occurrence points to the local inclusion of 
shales ana grits in the upper part of the Basement beds, and 
affords a further confirmation of^ what has been said as to the 
comparatively shallow structures by which the members of the 
Culm are kept at the surface over an extent of area wholly 
incommensurate with their thickness. 

The further consideration of the Culm Measures will be treated 
in the description of their occurrence in Sheet 339, the adjacent 
map on the south, in which the full classification will be given. 
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CHAPTER III. 

NEW RED SANDSTONE SERIES. 

" The term New Red Sandstone was originally a]>plied to the 
red rocks that occur between the Coal Measures and the Lias, 
and it was used by Conybeare to distinguish these strata from 
the Old Red Sandstone.*** De la Bechef uses the term as 
including all the Secondary strata embraced in the map under 
description. Although it is highly probable that the lower beds, 
including the Trap rocks, represent German P ermian horizons, 
there is considerable difference of opinion 5s to where the 
boundary between Permian and Trias snould be taken in Devon- 
shire. Some writers regard the Budleigh Salterton Pebble bed 
as representative of the Bimter Pebble beds of the Midland 
counties, and would place everything beneath it in the Permian. 
Pengelly, in view of the perfect conformity of the whole success- 
sion, to which he ascribed the enormous thickness of nearly five 
miles, considered that Keuper beds only might be represented.^ 

In my opinion, the physical break between the Budleigh 
Salterto n Pebbl e-bed ana the underlying marls might be taken 
dfelTBouhdary Between Keuper and Bunter ; and indeed this bed 
of well rolled pebbles mignt reasonably be considered homo- 
taxeous with the l ^schejkal k, representing the incursion of the 
sea into salt lakesand estuaries during a temporary depression. 

As regards the division between Permian and Bunter the 
matter may be regarded as sitb jiuiice, although provisionally I 
prefer taking it above the outcrop of the sandstones which overlie 
the Heavitree breccia, and at the base of the Lower Marl series. 

Apart from the uncertainty as to classification, the resumption 
of the old term New Red Sandstone is justified on the ground of 
the great discordance between the Culm Measures, and the lowest 
beds of this series which rest on the denuded edges of Culm 
rocks of different horizons, and upon Upper, Middle, and Lower 
Devonian rocks. In the interval, represented by this discord- 
ance, not only were the Palaeozoic rocks folded and contorted 
as we now find them, but so drastic a denudation succeeded the 
movement that in places the whole mass of the Culm Measures 
as well as the Upper and Middle Devonian rocks, were removed 
to permit of the unconformable super-position of the basement 
New Red beds of the Cockmgton and Paignton area upon 
Lower Devonian rocks. 

♦H. B. Woodward. Geology of England and Wales, 2nd edit., 1887, 
p. 207. 

t Geological Manual, 1832, p. 390. Report on Geology of Cornwall, etc., 
1839. Mem. Geol. Sur., vol. i., p. 239, etc., 184(5. 

t Trans. Plymouth Institute, 1862-63 and 1864-66. 
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In 1869, Mr. Whitaker* described and figured the New Red 
succession from Babbacombe Bay to Seaton, the basement beds 
being gencrahsed as Breccia and Red Sandstone. The general 
results of the re-survey of the New Red rocks from the Bristol 
Channel to the English Channel were given by mef in the years 
1875 and 1876, and the position of the Watcombe clays was de- 
fined in 1877.J The first detailed map of the relations of the 
New Red sub-divisions appeared in ld89,§ illustrating their 
mode of occurrence in West Somerset. 

The coarse marginal accumulations of the New Rod derived 
directly from the Culm Measures on which they rest on the 
north of Bradninch, Silverton and the Crediton valley, and on 
the Sprydoncote Culm inlier, arc earthy gravels which for a long 
time were regarded as superficial. These are here alhided to as 
New Red gravels, that term best denoting their rubbly 
unconsolidated character. 

Lower Sandstone and Breccia. 

Tlic earliest visible Secondary strata in the area consist of 
fragmentary rocks partly consolidated into breccia, partly more 
or less incoherent earthy sand and gravels, brecciated clay, loam 
and sand, and red rock-sand and sandstone. Between these 
classes of material there is no doubt to some extent a general 
horizontal interchange, such as would be found in the irregular 
outward extension of the gravels and coarser breccias from the 
Culm measure margin into finer deposits forming simultaneously 
in deeper watere. In this way the distribution of coarser and 
finer materials in the Exminster, Bradninch, Silverton and 
Thorverton districts may best be explained. As false-bedding is 
very common both in sands and breccia, stratigraphical relations 
are not necessarily indicated by dips taken in partial exposures. 

There are also local changes in the character of the materials, 
due to the following causes : — Fii'stly, variability in the sources of 
supply, such as would be caused by the local absence or paucity 
of grit beds in the Culm measures of the Exeter type, giving 
rise to clayey deposits, whilst the denudation of sandstones and 

frits plentilully associated in shales (as in the beds of the 
[orchard type) would afford material for gravelly sand, and loam 
or sand, according to the conditions of deposit. Secondly, the 
irregularity of tlie shore line and of the floor of the area of 
deposit. To this the somewhat enigmatical distribution of the 
rocks on and surrounding the large Culm inlier south of Brad- 
ninch may be partly due. The disappearance of the breccias on 
the Culm margin jfrom Whipton and Pinhoe to Upton Pyne is 

* Quart. Joum. Geol. Soc, vol. xxy., p. 152, 18G9. 

t Geol. Mac. for April, 1875, dec. ii., vol. ii., no. 4, and Quart. Joum. 
Geol. Soc., vol. xxxii., 1876, p. 367. 

+ Trans. Devon Assoc, for 1877. 

§ Proc. Som. Arch, and Nat. Hist. Soc, vol. xxxv., 1889. The divisions 
have since been shown on the four-mile to one-inch maps of the Geological 
Survey. 
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probably oocasioned by the conformable overlap of the overlying 
sands on the promontory. 

From the foregoing remarks it might be inferred that the 
general distribution of the stmds and breccias has no strati- 
graphical value whatever ; but this is not the ciise, as the tact of 
the general easterly tilt of the rocks proves that the sands 
as a whole must be above the breccias as a whole in the 
district south of Broad Clyst ; but beyond this the irregularities 
of deposition come into play, and in the naiTower channels 
there is reason to think that comparatively fine sediments were 
overlain and overlapped by the coarser materials, as east and 
north of Killerton. 

No geologist traversing the breccia districts of Crediton and 
south of Exeter can fail to be struck by the abundance of 
i^eous rock fragments in them. Acid, as well as basic rocks, 
must have been denuded to furnish the Murchisonite and 
other fragments of granite origin,* the stones and large boulders 
of quartz |X)rphyry and the fragments of Trap. The conspicuous 
crimson patches on the map denote contemporaneous Trap rocks, 
which will be described iii the sequel. If tliese eruptive masses 
were all on the same horizon they woidd form a valuable plane of 
division between pre- and post-trappciin sediments, but such a 
supposition is not borne out by the general strati^raphical 
relations between the breccia and Siindstones, and it would 
necessitate the unconformable overlap of the Marl series 
on the latter (see pp. 45, 63, 64). Moreover, the Exeter and 
Dunchideock lavas are very much lower in the series than those 
of the Killerton and Silverton district, the Posbury and Sponce- 
combe patches being perhaps of intermediate date of eruption. 

These trap patches in the Crediton and Exeter districts enter 
larjjely into the composition of the overlying breccias, and were 
without doubt most extensively denuded during their accumula- 
tion. In the district south of Exeter, where large boulders of 
quartz porphyry occur in the breccia, it is veiy probable that 
acid rocks may have penetrated the Culm in dykes, sills, and 
necks, and have participated in the destruction to which the 
volcanic cones were subjected. 

The breccias of the area north of Spenceoombe, are for the 
most part subjacent to the Traps, and in their vicinity display an 
ashv lelspathic character indicative of the commingling of tutf, 
with the sediments forming just before the efflux of the lavas. 
The lavas of the Silverton and Killerton area, even allowing for 
their more central position in the New Red, are much higher in 
the series, and for the most part above the breccias and sands 
surrounding them ; whilst the Dunchideock and Exeter lavas are 
at or near the base of the series as far as exposed. It is 
necessary to bear in mind the fact that the relative thickness ot 
sediment underlying the lavas has less to do with their relative 

* Pengelly considered that ijebbles of schorlaceous jx)rphyiitic and elvan 
granite occurred in the Lower New Red beds of Haldon, and were derived 
from Dartmoor granite. Trans. Dev. Assoc., vol. i., part 1, pp. 48, etc. 
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horizons than the thickness of the rocks overlying them; 
because eruptions near a basin of deposition would probably 
overlap the area of deposit, and encroach on the older rocks; 
this is the natural explanation of such relations as are exhibited 
by the Traps of Exeter, Yeoton, and Posbury, and of the Spence- 
combe district to the Culm Measures, and to the various 
thicknesses of New Red sediments underlying them. The 
presence of false bedding and the irregular relations of the mate- 
rials render the tracing of faults in the Lower New Red 
impracticable. The absence of exposures in the valleys of the 
Bradninch and Silverton districts precludes the desirability of 
attaching too much significance to the lines on tho map, as 
brecciated beds may cross these valleys on an east and west strike. 

In an early paper by Dr. J. F. Berger and in the Outlines of 
the Geolo^ of England and Wales by Conybeare and Phillips, 
published in 1822,* will be found many classic passages referring 
to the New Red rocks of the Exeter district and to the occur- 
rence of contemporaneous amygdaloidal traps. In the footnot-es 
is given the most complete catalogue extant of the con- 
stituent rocks in the Teignmouth and Dawlish breccias, of which 
the breccias of the Exeter map are the northerly continuation. 
The fragments of felspar, afterwards named Murchisonite, to 
which especial attention was subsequently directed bv G. W. 
Ormerod,f are mentioned, and the Heavitrce breccia is admirably 
described. Mr. W. VicaryJ pointed out the close similarity of 
analyses of Dartmoor felspar and Murchisonite, the red colour 
of the latter being ascribea to secondary causes. He instances 
the much lighter tint of Murchisonite in buff sandstones of 
Exminster than in the red sandstones in the same neighbour- 
hood. 

In the following detailed notes it has been found inexpedient 
to follow the litnological varieties separately throughout the 
district, owing to the variability and the local or irregular exten- 
sion of different types, the more convenient plan of topographical 
treatment, in districts given below proceeaing north n*om the 
south margin of. the map, has been adopted, it being thereby 
rendered much easier to trace the places referred to on the 
map: — 

1. District south of Exeter, and west of the river Exe. 

2. Exeter district, extending to Clyst Honiton, and Exton. 

3. Broadclyst district, east of the river Culm. 

4. Bradninch and Silverton district, between the rivers 

Exe and Culm. 

5. Crediton district, from the river Exe to western mar- 

gin of the map. 

Subject to this treatment the general lithological distinctions 
will be separately followed as far as possible. 

* Pp. 292-298. See also De la Beche's Report, pp. 204, 208, 217, 218. 
t On the Murchisonite Beds of the Estuary of the Exe, Quart. Journ. 
Geol. Soc, vol. xxxi., p. 346, 1875. 
} Trans. Dev. Assoc., 1867-^, vol. ii., part 1. 
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1. District south of Exeter. 

In this district breccias largely prevail overlying the Trap 
rocks on the west, and passing into and underlying sands and 
sandstones on the east. The oldest Secondary rocks of this 
district are doubtless represented by impersistent strips of sand 
and gravel underlying the Traps, which will be noted in the 
chapter on Trap. 

Is ear Kennford by the road to Haldon breccia of closely aggi-e- 
gated small sub-angular fragments of igneous and grit rocks in a 
sandy matrix is exposed: a type often encountered m the vicinity 
of Exminster and otherparts of the Crediton Valley. By the same 
road near Haldon, in Sneet 339, the breccia contains numerous 
granitoid fragments (Murchisonite plentiful), and boulders of 
quartz porphyry, in a red-brown clayey and loamy matrix, 
bedding being shown in the assortment of the stones. These 
exposures are typical of the breccias of Dawlish and the breccias 
of xeignmouth respectively. 

In the wood between Shillingford and Brenton hard breccias, resembling 
the Heavitree breccia, were quarried, the stones consisting of grit and 
igneous rocks, angular and sub-angular, for the most part of small size. 
Mr. Clement Reid noticed the angular character of the fragments in the 
breccia exposed in a road at half a mile east from Dunchiaeock Church, 
also the occurrence of "several large detached blocks of trachyte" near 
the exposure. Mr. Bernard Hobson* notes that " a mas8 of genuine quartz 
porphyry measuring about 4 feet by 1 foot " occurs apparently in the New 
Kea Breccia by the road opposite the entrance gate to Dunchideock House. 
The following section was disclosed in a lane cutting north-east of Idestone, 
between Combes Head and Marshalls Farm ; the succession is given in 
descending order : — 

Red rubbly gravel of igneous and grit rock fragments. 

Red and crey (variegated in bands and spots) loam and loamy clay. 

Tough pale grey sand-rock, broken by numerous joints. 

Dark red sandy loam, mottled with grey streaks and patches, with 
impersistent strips of sand and fragments of i^eous rock, and of 
altered rock like the baked sandstone associated with the Traps. 

Rubbly grey and red breccia with numerous fragments of the same 
character as those in the overlying bed. 

Tough brecciated red sandstone. 

Coarse rubbly breccia with fragments, of igneous and altered rocks, 
giving place to dark red rubbly breccia mottled with grey streaks, with 
loamy matrix. 

Between Marshalls Farm and Bowhay Farm, by the road to Ide, the 
breccia is well exposed: it contains small angular and sub-angular 
fra^ents of grit, shale (occasionallv cherty), decomposed trap, Murchi- 
sonite felsp«ur (often decomposed to whitish sand) and pieces of altered sand- 
stone, occasionally large and unworn, and in places large boulders of 
quartz-porphyry, also a single limestone fragment was obtained. 

Between Ide and Alphington the breccia contains numerons small, nearly 
angular fragments of igneous and Culm rocks ; near Ide it varies from a 
brecciated loam to a dense red gravel in loamy matrix with grey streaks. 
North of Ide the beds overlying the Trap rock consist of red and dark 
brown loamy sands, with occasional fragments of Trap and Culm grit. 

The evidences of denudation of Trap and associated sandstone 
furnished by the fragments in some of the above sections, are by 

♦ Quart. Joum. Geol. Soc., vol. xlviii. (1892), p. 506. 
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no means exceptional in the breccias overlying the Trap rocks in 
Sheet 325. 

Between Cowick and Alphington, breccia of small generally angular 
fragments of Culm rocks in red sand and loam, was observed. 

By the road to Alphington, north of Lower Shillingford (Shillingford 
Abbot on the old mai>), red breccia of small fragments of Culm, ti*ap, and 
granitoid rock in a loamy matrix was noticed ; indications of bedding arc 
shown by comparatively stoneless seams and lines of smaller stones. Near 
the above at I3art<m dark red breccia with grey streaks contains numerous 
fragments, mostly of Culm rocks in a sandy and loamy matrix. Another 
exposure in the same neighbourhooil displayed red loamy breccia with 
grey streaks, containing occasional rather large pieces of grit and of 
granitoid rock with Murchisonito in rather small gravel, locally black 
stained (pmbably by manganese). 

Near reamore House red rubbly breccia, mottled with grey streaks, w.x-* 
exposed by the high road. The rock is almost entirely composed of small 
fragments, in places so small as to present the ai)i>earauce of coarse sand. 

In the little wood at about half-a-mile south of Old Matford, a large 
quarry exposed breccia of small angular and sub-angular gi*it and igneous 
stones closely packed in a red sandstone matrix. In the upper ])art the 
beds are thin and rubbly, but lower down they average about 2h feet in 
thickness, although the bedding-planes are not always clearly detined. The 
dij) is easterly, at about 12^ apparently. The Lxminster sandstone is 
evidently faulted against breccia on the east, as the breccia exposed to a 
depth of about 100 feet in a large mural-faced (juarry by the alluvium, has 
a south-easterly dip of 5". In this fine quarry the rock rescml)les the 
Heavitree breccia ; it occurs in thick beds containing numerous fragments 
of igneous rocks, including pieces of Murchisonite. The deej) red colour is 
relieved by occasional grey and yellowish bands throughout the mass. 
Breccia has also been quarried at a (luarter of a mile south-west of the 
Asylum. 

At about half-a-mile or more south-west of Exminster Church rubbly 
breccia was exposed in a lane section. The rock consists of angular and 
sub-angular fragments of granitoid, gi'it, and trap rocks in a red siindstone 
matrix, roughly laminated. A quarry at 14 chains S. by W. from 
Kxminster Church showed hard breccia, rubbly at the top, but thick and 
even liedded below, dipping in a north-easterly direction at 6". The con- 
tained fragments are small and of average size consisting of ])ur^>lish and 
grey grit, granitoid, and trap rocks. At 24 chains south of Lxminster 
Church a quarry showed breccia of small and averaged-sized angular and 
sub-angular stones of grit, granitoid, and trap rocks in a red sandstone 
matrix. The beds average from 6 to 10 inches in thickness. The thicker 
beds were quamed out in large blocks for building-purposes. The dip is 
north-north-easterly at an angle of about 5**. 

The Exminster sandstone and the fjatch north of it appear to be outliers. 
liy the high road at Place Farm (Finches, on the old map), red rock sand in 
olaces brecciated and false bedded, and buif sand were exposed. The false 
Dedding is marked by seams of concretionary sandstone. Opix)site the gate 
to the Asykim, false bedded buff sand with bands of l)rown ferruginous 
sandstone was exiiosed in a pit. A little north of the sand pit a section by 
the high road exliibited yellowish grey and buff banded sand (recalling 
sands of (Jorlx>n8 rock, near Torquay), overlain by and giving place to 
laminated buff sand with brown ferruginous staining. 

By the lane on the north of Exminster Church, red laminated sandstone 
afforded a north-easterly dip of 25*' in proximity to its faulted junction 
with the breccia on the east, in which the quarry 100 feet high is situated. 

South of Exminster the relations of breccia and sandstone are 
indefinite. Faults are evidently numerous, but few of them c^m 
be satisfactorily traced. There can be no doubt as to the loc^l 
passage of the one rock into the other, but as shown on the map 
the position of the boundaries indicates outliers of breccia on 
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>Mindstone in places, whilst as a whole the breccia underlies the 
sandstones on the east of it. This complication is doubtless due 
to the more or less marginal character of the coarser rock causing 
an irregular outward extension or dovetailing of sand and 
breccia, which is further exemplitied in the ^radninch and 
Silverton districts. 

A fault waA evidenced in the lane section from 8 to 12 feet in lieight, 
near the turning to Crablake Farm. Laminated loamy sand rock with 
imi^ei-sistcnt concretionary veins and strips of black ironstone (pan) is 
faulted against false bedded rock sand. This fault is probably prolonged 
to Luccombs Farm on the west. The extension of the strip of breccia on 
the north of Crablake Farm l>etween converging faults to the alluvium is 
doubtful. At about half-way between Crablake Farm and Exminster, reil 
and orange sand rock seems to pass into the breccia. 

Throughout the area south of Exeter dips vary in amount and 
direction, so that no estimate as to the thickness of the breccia 
and sandstone is reliable, and the higher angles of dip are no 
doubt due in the majority of cases to faults which cannot 1^ 
traced in homogeneous strata. The coast section between Clerk 
llock and Langstonc Point shows tlie interchangeable character 
of the breccias and sandstones and the frequency of faults. 

2. Ejc^ter District. 

On crossing the alluvium of the Exe we encounter a district 
in which the character of the breccia is less stable than in that 
described above, and the sandstones concealed by alluvium east 
of Exminster are well developed. The sandstone and breccia 
of Exminster arc continued northward toward Pinhoc, but at 
^V^lipton and in the northern parts of Exeter the breccia is 
replaced by brecciated clays, loam, and sands. The harder 
breccia crops out by the banks of the Exe near Newport House 
Ijeneath ola river gravel, its very sinuous junction with the over- 
lying sandstones is probably due to some amount of horizontal 
replacement, or irregular eastward extension of the stones in the 
sandstones, so that tms line has a general but not an absolute 
stratigraphical value. 

By the high road from Topham to Exeter, behind a house (the North- 
bi'ook Inn on the old map) north of Higher Wear, a section exposed 
brecciated loamy sand upon dark red loamv clay, niottled greenish, and 
interbedded • with rock sands exhibiting false lamination. East of the 
above at New Court the sandstones jiass irregularly into breccia on the 
north. The breccia is represented by loam and sand, with small sub-angular 
fragments of grit. 

Between ELeavitree and the Asylum, east of South Wonford, a lane- 
section disclosed the junction. Thick beds of red sand rock, intercalated 
with brownish red loamy sand full of small sub-angular grit stones, rest on 
consolidated breccia. 

In the Exmouth branch railway cutting near Hill Barton the upper beds 
of the breccia, exposed to a thickness of about 30 feet, consist of red loam 
full of small angular pieces of shale and grit, with impersistent consolidated 
beds of breccia and lenticular bands of red and grey sandstone. 

On the north of the high road at East Wonford a large auarry 
showed breccia of sub-angular grit fragments in a red sanastone 
matrix, with intercalated beds of nearly pure sandstone 
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averaging from 8 to 9 inches in thickness. In the large quarries 
on the §outh of the high road the beds average from 1 to 3 foot 
in thickness, and seem to dip E. 40** S. at an angle of 12**. Some 
beds are nearly pure sandstone, others red sandstone closely 
brecciated with angular and sub-angiilar fragments of grit, 
quartz and igneous rocks (some containing Murchisonite) for the 
most part small. Impersistent veins of red and grey sandstone 
are visible in places vertically intersecting the beds, and may be 
due to the infilling of drying cracks in the breccia by over- 
lying sands. These are the Heavitree quarries described by Dr. 
tf. F. Berger* as " a quarter of a mile in length," and worked 
" to the depth of about ninetj^ or a hundred feet." " The strata 
are from six to eight feet in thickness, and dip S.E., at an angle of 
about 15°." The greater hardness of the brecciated beos as 
compared with the more friable intercalated sandstones is noted. 
The contained fragments are described as "sometimes rolled 
and rounded, sometimes pointed with sharp angles, fix)m very 
minute grains to the size of several inches m diameter. There 
are found in it rhomboidal crystals of calcareous spar and 
crvstals of felspar [Murchisonite], most frequently of an opaque 
white, and decomposed ; pieces of flint [Culm chert] ; grauwacke 
[Culm grit]; yellowish limestone [Culm limestone?]; rolled 
masses of a species of porphyry . . . ; pieces of a rock . . . 
having the appearance of a porphyry, the base earthy, and 
including smalfgrains of quartz, cr^rstals of felspar, and pieces of 
bluish carbonate of lime ; and a whitish tender steatite [? quartz 
porphyry], in small angular fragments." 

Murchisonf regarded the Heavitree breccias as Permian, a 
view which would embrace all the New Red rocks west of the 
Exe in that formation. 

Consolidated rubbly breccia with grit and igneous fragments, 
the former predominating, forms a mural cliff by the Exe at the 
boathouse and docks west of St. Leonard's Church. The dip 
seems to be in a southerly direction at about 5**. 

The Heavitree breccia degenerates into brecciated clay and 
loam toward Whipton, and the clays, sands, loams, and brecciated 
clay and loam ol Heavitree and St. SidwelFs parishes seem to 
underlie them. In these argillaceous materials there are several 
brickyards. 

In a brickyard about half a mile N.W. of the East Wonford Quarries, 
at a place called Montle Grand on the old map, the pits furnished 
exposures of dark-red clay with irregular grey motthng, for the most part 
closely brecciated with small fragments of shale, and occasionally con- 
taining a few an^lar and sub-angular pieces of grit. In Mr. Hancock's 
brickyard near Clifton Koad the pits showed red loamy clay mottled with 
greenish grej^ streaks and spots, and brecciated with small shale fragments, 
amongst which a few comparatively large pieces of grit and limestone 
occasionally occur. Some impersistent beds of red clay splitting somewhat 
cuboidally are intercalated in the brecciated clay. The brecciated clay 



* Trans. Geol. Soc, vol. i., p. 99. See also Conybeare and Phillips' 
Outlines of the Geology of England and Wales, 1822, p. 292. 
t Siluria, 4th edition, 1867, p. 333. 
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from which the shale fragments are not extracted bums to a hard rough 
brick. Between the above and the Blackboy Road an adjacent brickyard 
afforded an extensive section of dark red loamy clay with one or two 
greyish bands, brecciated with small shale fragments, but here and there 
comparatively free from brecciation. 

By the old Tiverton road between St. Anne*s Terrace and St. James 
Place, red sand was proved under dark-red marl capped by yellow and red 
clay. Dark red loamy clay with yellow grey sandy streaks and patches 
was observed by a new house between the L. and S.W.R. and the com- 
mencement of the Blackboy road. 

By St. Sidweirs Street red sand was observed at the comer of Jeffreys 
Row and near York Street. On the opposite side of the street between 
Summerland Street and Vemey Place red sand and brecciated clay were 
proved. Between York Street and Church Street red sand and marl were 
exposed. In Longbrook Street and by Barrack Road, near the Trap rock, 
red sand occurs. Between Queen Street station and Northbrook Park on 
the road to Topsham the strata appear to be for the most part covered 
by superficial gravels marking an old terrace of the £xe. 

In a well in Bartholomew Street east of the Church breccia was 
encountered under the gravel. At the border of the gravel patch in Hol- 
loway Street, near Landsdown Terrace, bropciated clay and sand was 
exposed under the gravel. In South Wonford brecciated clay was observed 
in several places. 

From observations in Oueen Street the Northenhay Trap rests on Culm 
Measures, but whether tne Longbrook Street and Barrack Road Sands 
overlie it, are faulted against, or pass under it is doubtful. In the Railway 
near Barrack Lane the Trap is probably faulted. 

The railwajr cutting near St. James Road shows loamy sand and sandy 
loam, containing angular shale and grit stones with beds of red sand in 
the upper, and even bedded sandstone intercalated in the lower paxt of 
the cutting. Further on, toward the short tunnel at the Old Tiverton 
Road, the cutting exposes red loamy clay, brecciated with small shale 
fragments, containing beds of rock sand and sandstone. In Cross Lane, 
east of the old Tiverton Road, red loamy cla^ brecciated with small shale 
fragments was exposed. In the railway-cutting on the east of Cross Lane 
be<& of red sandstone occur in brecciated red loamy clay, beneath which 
Culm shales crop out in one spot at the base of the cutting. 

South of the Exmouth branch line by the stream south-west of Whipton 
an exposure, 15 feet in depth, showed thin bedded red greenish-mottled 
loamy clay occasionally brecciated with small shale fragments. 

Between Whipton and Heavitree the rocks are of the same argillaceous 
character, more or less brecciated, and containing beds of sand or sand- 
stone. In the small stream on the west side of Whioton, beds of breccia of 
angular grit and shale fragments in rather coarsely-laminated sand and 
sandy loam, gave a south-easterly dip of about 7°. 

By the lane, north of Whipton, dark red, grey-mottled clay, in places 
brecciated witn numerous shale fragments, was visible. East of Whipton 
the sands extend to about 10 or 12 chains from the Culm boundary, ana the 
argillaceous beds intervening continue eastward to Monkerton. 

The variable nature of the strata about Exeter renders the 
tracing of faults in them an impossibility, and the sinuosity of 
the sandstone boundary renders it extremely unlikely that the 
northerly attenuation of the breccia and brecciated clay is due 
to faults. In places where dips are procurable the dominant 
inclination is south-easterly. This makes it highly probable 
that the division between sandstone and breccia is here much 
more lithological than stratigraphical and that the breccias pass 
into sand and sandstone on the east. 



We will now follow the sandstones from Monkerton southward 
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to Topsham, and there crossing the Clist proceed northward to 
Clyst Honiton. 

In the lane leading due 8. from Monkerton to Qiixsy Hill, a fine section 
was observed, consisting of red rock-sand slightly brecciated here and 
there, in places exhibiting false bedding and false lamination. South of 
Gips^ Hill the lane section exhibited pale buff grey-banded sand and 
reddish laminated sand. By the high road from Heavitree to Clyst 
Honiton, on the west of the third milestone, bright red sand-rock was 
exposed ; veins of dark purple ironstone (pan) occur irregularly and some- 
what fantastically throughout. By the lane irom the third milestone to 
Sowton pale red and greyish laminated rock-sand contains flat layers of 
ironstone, and in places shows false-bedding. By the Exmouth Branch 
line on the south of the high road from Bishops Clyst to Heavitree a quarry 
exposed orange-red false-bedded sand, making a brown sandy soil. By the 
high road, at about a quarter of a mile north west of the above the sand is 
locally brecciated, and further on contains clayey seams or beds. Between 
the railway and Sandy Gate another quaiTy m rock-sand was opened by 
the high road. By the road from Sandy Gate to Topsham, north of the 
turning to Newcourt Barton, the sandstones make a blackish and reddish 
soil, and contain flat pieces of dark ironstone (pan). Mr. T. Andrew* 
described some remarkable ttlbe-like ironstone pijies in a sandpit 24 miles 
from Exeter in this neighbourhood. 

The upper beds of the sandstone emerge fix)m beneath 
the overlying marls at Woodbury Road Station, whence to 
Clyst Honiton their boundary can be traced ^nthout much 
dimculty. In the valley east of Woodbury Road Station sand- 
stones occur at Exton and Woodbury Salterton, where they 
occupy a large tract and bear two outliers of marl ; a small patch 
of sandstone is also present on the north side of the alluvium at 
the mill between the two places mentioned. It is quite possible 
that these patches (as well as some of the others, which are foimd 
in the Marl area), may represent the upper beds of the under- 
lying sandstones, and not occur as local intercalations in the 
Maris. If this is the case the alluvium of the tributary valley 
conceals a fault bringing them up on the north. 

The local occurrence of breccia in the upper part of the sand- 
stones was observed in the following places : — 

At the bend in the lane, west of Ebford, near the Alluvium, 
red rock-sand is brecciated in places with small grit stones. By 
the lane, on the west of Clyst St. George, a bea of breccia, of 
small sub-angular grit stones in red sand-rock, rests on dark red 
false bedded sand-rock. Mr. Ormerod f notes " the soft con- 
glomerate with Murchisonite seen about 4^ miles from Exeter, in 
a roadside cutting, near St. George's Clyst." By the high road, 
east of Bishops Clyst and north of Clyst St. Mary, a pit disclosed 
light red false-bed&ed sandstones, with occasionarseams brecciated 
with angular fragments, some of which resemble pieces of Trap 
rocks. Ormerod also notes " soft red sandstone, in which a 
little Murchisonite in detached crystals is seen " in a cutting on 
the hill on the Sidmouth road at Bishops Clyst. 

* Trans. Dev. Assoc, for 1888, vol. xx., pp. 379-382. For occurrence of 
pan in the sands see also account of the City Asylum Well by same author. 
The well section is given in the Appendix. 

t Quart, Journ, Geol. Soc, vol, xxxi., 1875, p. 351, 
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West of Clyst St. George Church brijght orange red sand was noticed in a 
ditch by the alluvium. South of AVinslade House bright red rock-sand 
was exjwsed by farm buildings. 

East of Sowton, by the lane south of Dyraond's Farm, false laminated 
bright orange rock-sand was exjKwed. Red sands, T^-ith bands of black 
ironstone, near Clyst Honiton, presented an appearance of horizontal bed- 
ding. Ormerod mentioned detached Murchisonite crystals as occurring in 
soft sand, at Honiton Clyst. 

At Hayes, by the high road, thevSands seem to dip east at 5', but as they 
are jmrtly false-bedded their true dip is very doubtful. 

At the fifth milestone, on the nigh road in proximity to the Marl 
junction, red sands have an apparent inclination of from V to 3", in a 
south-westerly direction. 

3. Broad Clyst DistHct 

The prevalent clays in the north of Exeter are either faulted 
out, replaced by arenaceous materials, or conformably overlapped 
by sands at Pinhoe, clay being present in the south part of that 
vdlage, whilst at Pinn Court (Langaton on the old map) red 
sands were exposed near the Culm boundary. Having regard to 
the obvious interchange in the relations of the sands and oreccia 
and the local occurrence of the clays, the latter cannot be 
regarded as a stratigraphical horizon, so that local argillaceous 
developments such as those at Francis Court, south of Killerton, 
and near the mouth of the Crediton valley, west and south-west 
of Thorverton, are by no means necessarily on the same or on a 
corresponding horizon. The Broad Clyst district is characterised 
by the absence of breccia south of Killerton, bv the constriction 
of outcrop of the Lower New Red rocks, and by their almost 
exclusive representation by sands and sandstones. To what 
extent this may be due to overlap on an irregular bed of the 
older rocks, and to faults it is impossible to say, but the irregu- 
larity of the old rock floor is clearly shown in the Culm inlier in 
the north of the district. 

Dr. Shaptcr* has stated that " A quarry at Broadclist, half a 
mile to the north-east of the church, has yielded some specimens 
of ripple-marked stones, traces of annelids, the claw-like feet 
marks of two species of small crustaceans and obscure impres- 
sions of other objects {Posidonia)!* The rock said to furnish the 
above is a red sand rock often exhibiting even shaly bedding. 

The railway cutting at Mosshayne Farm (Motion on the old map) revealed 
red sands with seams of red clay. The patches of Trap rock at and north 
of West Clyst seem to rest directly on the intervening Culm inlier and to 
be overlain by sands. In the northerly patch of Trap, pipes or columns of 
sandstone indicate the infilling of coohng cracks in tne lava during the 
subsequent accumulation of sands over it. Tn the south part of Poltimore 
Park (between Pit and Worsley farms on the old map) a stream section 
exposed red clay mottled with occasional buff patches, apparently asso- 
ciated with beds of sandstone and nodular slabs of ironstone. From here 
by Homhill Farm (Franklin on the old map) for some distance toward 
Bampford Lodge the Culm junction is obscured by rainwash and gravelly 
d(dbns. Behind some houses near Kerswell House a section disclosed red 
sand, stained blackish from manganese, with veins of black ironstone (pan), 



♦ Climate of South East Devon, p. 87, 
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and false-bedded in places, under a superficial deposit of clay and loam with 
pebbles, 3 to 4 feet thick. Between Burrow, BLick Dog, and Southern Lake 
Ls a tract called " Broadclist Heath " on the old map. In the southern i>art 
of this tract shallow pits exposed red, yellowish ana whitish sands ; the red 
sands exhibited the coarsest grain, and their particles were well worn. 
Where a windmill stood the sand is re-dejKwited, of a uniform red colour, 
and it contains gravelly debris (the gravel patch on the map). 

On the south side of the Trap at Wish/ord Farm (Fishford on the old 
map^ red and brownish laminated sandstones dip southward at 13'. On the 
north of the eruptive rock a quarry exposed fla^gv beds and evenly lami> 
nated red, brownish and blackish sandstones, with southerly dips ranging 
from 20' to 43'. The grains are coarse, rounded, and for the most part 
composed of quartz. By the lane from Wishford Farm to the other Trap 
paten (on the map) red and blackish laminated sandstones and rock sand 
containing black ironstone (pan) are probably in faulted relation to the 
Trap. It is probable that the high dips in the sandstones are due to a fault. 

At about a Quarter of a mile east of Poltimore a large quarry, said to 
have been worked to a depth of 100 feet from the surface, expelled evenly 
laminated brown and blacKish rock-sand on brown and reddish sandstone 
in layers averaging 2 inches thick in the upper 4 feet, 3 to 7 inches in the 
next 5 feet, and below that attaining to a foot in thickness. A workman 
stated that the bottom beds were thick,and had been used in the con- 
struction of bridges over the London and South Western Eailway, as the 
rock hardens on exposure. The up^)er beds are used for hedging, etc. The 
surfaces of the laminae in the brown and blackish rock are stained red. 
The dip appeared to be N. 40** W. at an angle of 17'. Unless the planes are 
due to false bedding on a large scale, it api^ears probable that the high dip 
is due to the proximity of a fiiult. 

The relations of the Trap rock to the sands at Bampford Lodge are 
very obscure, and the former may be faulted against the Culm Measures, 
but on the north it is very probable that the Trap and Culm rocks are cut 
off by an east and west fault against the sands, which, at the northern end 
of Poltimore dip south at an an^le of 7'. Such a fault prolonged eastward 
would account for the high dip in the quarry east of Poltimore, and is 
shown on the old geological survey map. By the road south of Eatsloe 
(Hatchleigh on the old map) beds of rock-sana were exposed near the Culm 
junction, dipping north at 5". 

By the road from Ratsloe to Huxham, and also to the north of Ratsloe, 
red and orange rock-sands were exi)os»d. North of Ratsloe, and east of 
BusselPs Farm (Russels Stars on the old map), a lane section disclosed light 
red rock-sand with blackish seams, in very regular laminse, occasioncdly 
displaying false lamination. 

In the tract called Lower Down on the old map, south of Danes Wood 
pieces of hard brownish ferruginous sandstone are scattered over blackish 
sandy soil, and in a lane (not shown on the map) red rock -sand was exposed. 
The low ground between Killerton and Danes Wood, Colimibjohn and 
Francis Court, seems to consist of an admixture of red sand, loam and clay 
with gravelly patches. 



At present confining our attention to the sands, we will return to Broad 
Clyst. By the High road south of Broad Clyst, false-bedded red rock-sand 
was exi)osed, and blackish bands follow the lines of false-bedding. South-east 
of Broad Clyst in the lane bjr Lake House, laminated and false-bedded rock- 
sands were exposed, the laminae being roughly coincident with the surface 
contour. By the lane to Burrow on the east of Broad Clyst, false-bedded 
red rock-sands have an apparent dip in a northerly direction at 5'. 

North of Broad Clyst, oy the turning to Beaumam (Limbury on the old 
map), false-bedded sands have a southerly dip. Near Beaimiam, clayey 
seams are probably intercalated in the sands. 

At Burrow Farm, the lane cutting exhibited laminated red rock-sand. 
To the north^ a quarry by the lane snowed a bed of dark red grey-mottled 
marly clay in red laminated sands with blackish bands ; near this a 
southerly dip of 6' was obtained. East of Burrow, by the road south of 
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Ncwlands, there may be a brecciated bed associated with marl and sand 
below the gravel patch on the map. Sand also appears to occur in the 
lower part of the marls at Laxbrodk. 

On the south margin of the Culm inlier, east of the above, 
unless the Clyst valley is along a line of fault with downthrow 
to south, the representation of the Lower New Red Rotiks is 
wholly inadequate. The broken line on the map by Trow Farm, 
Little Barton Farm, and Hills Farm to Marsh Farm, near Clyst 
Hydon, has been drawn to admit a replacement of the upper 
part of the sands by clayey and loamy oeds, but as far as the 
surface evidence goes this is very imcertain, and between Ash- 
clyst and Trow Farms the clays are more probably referable to 
the overlying Lower Marls. 

At Ashclyst Farm the following section of the uppermost beds of the 
sands was exposed. The beds are given in descending order : — 

Fine grained red sand - - - - - - 1 foot thick. 

Stiff red and purplish brown clay with small grit 

stones in places " ^ inches. 

Fine grained red sand with occasional blackish 

streaks 11 inches. 

Light red dry sand 6 inches. 

Fine grained red sand 2 feet. 

The alluvium of the Clyst and tributary streams conceals the connection 
of the above with the patch of sand at Westwood (Quicks on the old map) 
and at Clyst St. Lawrence ; in both these places the sands rest directly on 
the Culm rocks. The Clyst St. Lawrence sands were exposed near the 
Church : they appear to be cut off by a fault against Culm measures on 
the north at Scorlinch Farm (College Farm on the old map). The next 
patch of sandstone on the border of the Culm inlier occurs at Clyst Hydon, 
red sand was exposed in the westernmost part of the village, the major part 
being apparently built on red clay. To the west of Clyst Hydon a small 
outlier ot sand rests on the Culm Measures (at Wood on the old map). 

At Woodhayes, near the above at a rather higher level, gravels 
rest directly on the Culm Measures. These gavels consist of 
angular, suVangular, and well worn stones ot Culm grit, shale 
and quartz in a matrix of red, reddish brown and brown earthy 
sand. They are evidently marginal accumulations of the New 
Red series, and are found mantling over the Culm Measures 
near the borders of the series, and occurring as outliers on the 
summits in the districts between Bradnincn and Tiverton, and 
on the north of the Tiverton Valley. From Langford to Pott- 
shayes these gravels conceal the northern slopes of the inlier ; 
west of Roach Farm, at Whitedown Copse, Paradise Copse, and at 
Hoop Farm thev cover the summit, which is in places over 
500 teet in height. In the deep valley, on the north of Side 
Down, the Culm Measures are Dounded on the north by red 
sandy loam with beds of sand and patches of gravelly loam, 
whicn underUe the gravels on the north, and probably pass into 
them by intercalation and dovetailing. 

De la Beche * speaks of a considerable east and west fault that 
can be " readily traced at Spraydowns and Bere, near Killerton 
Park, where the carbonaceous series is brought into vertical 

* Report on the Geology, etc., pp. 2d4 and 312, 
4074 Q 



30 



NEW RED SANDSTONE SERIES. 



UJ 

06 






.1", 



ii'.'i 



nU'% 



ft!?' 






2^ 



I 



1 

•8 

I 

I 

d 






*au«j ao^dn 






'ipu|apvjg 



;>i 






^ 



'JOO]^9pO)i •-• •• 




Z 



o 



i£ 






0<S 



^cS Q Q S p 



If: -r cc ^1 ^ 



K 

b3 

c/: 

o 

H 
on 

P 

"< 






LOWER SANDSTOVE AND BRETOTA. 31 

ontact with red sandstone/' This passage is rather ambiguous 
^s Bere (Beare on the new map) is more than half a mile north 
of Spray Down (Sprydon Plantation on new map), and could not 
therefore be in line with an east and west feuit between Culm 
and New Red rocks. Assuming that the straight Culm boundary 
at Scorlinch Farm is a fault wnich in its westerly prolon^tion 
separates the Culm of Side Down from the New Red rocKs on 
the north, it would have a downthrow to the south at Scorlinch 
Farm, a downthrow to the north at Side Down, and would have 
little apparent eftect on the sands and Traps on the west of 
Spray Down, although the latter case ceases to be an objection 
owing to the occurrence of nearly north and south faults on the 
west of Spray Down. 

A lane at about half a mile south of Sprydoncote (Spraydown House on 
the old map) afforded a stream section in red laminated loamy sand-rock 
apparently dipping westward. Near the base of the adjacent hill of Trap 
altered sandstones crop out evidently from beneath the Trap. Between 
Sprydoncote and Dolbury (Crab Tree on the old map) the patch of Trap 
exhibited no definite relation to the sands and loamy and gravelly beds 
surrounding it. It might Ihj intrusive in them or they might overlie it. 

In the chapter on the Trap rocks sections are given showing 
their relations to the surrounding New Red strata where visible. 
To avoid recapitulation as much as possible it will be sufficient to 
state here that the Killerton Traps, although they may conceal 
a vent, seem to rest on the surrounding sands which contain 
clayey seams and an admixture of ffravelly loam. A section 
illustrating the unstable character of the rock was exposed by 
the high road east of KiUerton at a few chains south of Dolbury. 
The exposure, 10 feet in height, showed the succession given m 
Fig. 6, p. 32, under an irregmar patch of minette (5). 

At 15 yards irom this spot a good-sized block of trap (minette) 
occurs in the gravelly loam (4). 

In the road from Budlake to Hollis Head the travels bounding ihe Culm 
Measures seem to overlie a small patch of Trap which rests on blackish sands 
containing ffravelly beds and is succeeded by red clays and loam : the junction 
of Trap and imderlying sands is repeated by step faults in two places. 

These associations of clay, loam and gravel with the sanos occumng 
in the flat clayey and loamy tract between Francis Court, Columbjohn 
and Killerton, on the one side, and the sands, clays, and loams under- 
lying the gravels on the nortn of Side Downs on the other, favour the 
probabilitv of an argillaceous replacement of tlie upper beds of the Sand 
series on the south and east of tne Cuhn inliei 

A quarry in Trap b^ the high road south of Beare shows sands with trap 
fragments at base resting on Trap. The Trap s«jems to be cut off by a fault 
throwing the New Bed rocks down on the west. 

North of this quarry, near Beare a section by the hi^ road showed hard 
beds of sandstone upon gravel of ^t fragments dipping sharply toward 
a mass of gravelly breccia against wmch they seem to have been thrown by 
a fault, where the section was unfortunately concealed. This may be the 
fault mentioned by De la Beche in passage cited above (p. 89). as its 
easterlv prolongation would cut off the narrow band of Culm Measures 
near Q|vn«— but its further effects are lost on entering the gravelly New 
Bed tract of White Down Copse. There may be a iault between Beare 
and WhiteheatMeld Barton cutting off Culm Measures on the west, 
probi^ly asainst loam, clay, and sand on the low tract flanking the 
alluvium of the River Culm, where no reliable evidence was obtainable. 
On the souUi of Ouushayes Farm (atTurners-hayes Farm '^n the old.m&i) 

«»74. Q & 
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aud at and south of Laiigford aatids twWa irregularly upwtuxl into breccia 
and gravel. At Lniigfora red rock-sands with a blackish band (14 inches 
thick) were s«,tn. The sands jirobably jiass into loamy and clayey beds toward 
Langford Court. 

Sands were visible at QaiTishayes Farui, at the farm half a mile eaut of 
it, aud at a fanuatead (named Lower Bullaller on the old map), S.E, of 
Bulealler Ho, but the surface evidence indicates loamy clay and loam 
elsewhere, until we come to Westcott and Bulealler Ho, where red sands 
OMociated with loam and clay pasH into and under gravel of well worn and 
Bub-angujar^tand quartz stones in bright red loam and clay. At Westcott 
the gravel givca place to red brecciatcd sand, which seems to reat on and 

Fio. B-Stclion lovtk of Dolhnry, near KiUtrton. (See p. 31.) 




5. Minettfi. 

4. Red gravelly loam with irregular grey streaks. 

3. Ked grey mottled ulay splitting in small cuboidal pieces. 

5. Ked loamy sand. 

1. Red clay (like No. 3). 

give place to red sand in the lane on the cast of Westcott ; these materials 
rest on Culm Meaflurea at the north margin of the map. It is probable 
that a clayey replacement of the upper IxkIs of tlie Sand and Br^cia scriea 
has taken place ca.st of Westcott, 

4. Bnidninch and SilveHon D'mti'ict. 

On the north margin of Sheet 325, between the Exc «nd Culm 
New Red gravels bound the Culm rocks, rising to heights of from 
700 to over 800 feet on their summit levels, and overlapping the 
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finer sands, loam, and clay deposits which are exposed in valleys 
cut through the gravels between the towns of Bradninch and 
Silverton. These latten arc probably connected under the 
alluvium of the River Culm with the sands that pass up into 
the gravels of Westcott. 

By the high road at Bowhill Farm, north of Bradninch, the gravels are 
comix).sed of well worn, sub-angular and, less freciuently, angular Culm grit 
stones of varioas sizes in reddish earthy sand, betraying but slight signs of 
stratification. Nearer Bradninch intercalations of finer materials indicate 
bedding. The section in downward succession is as follows : — 

4. Gravel and breccia of well worn and sub-angular grit and quartz 

stones in a coarse red sand matrix, with a thin imiiersistent strip 

of finer sand. 
3. Thick bed of red loamy clay, splitting in cujboidal pieces, and passing 

into red rock-sand showing false lamination, and containing 

impersistent seams of fine grit gravel. 
2. Thick bed of gravelly breccia, with well worn and sub-angular stones 

in a red sand matnx. 
1. Sandy loam about 20 feet thick, i)assing downward into gravel. 

From Kensham Mills northwai*d, for a mile, the alluvium is bounded 
by gravels, apparently forming a river terrace of redeposited New 
Ked gravel. 

The New Red gravels as we proceed southward from their 
junction with the Culm Measures give place to breccia and 
brecciated sands, which seem to underlie them, and these in 
their turn overlie and probably pass horizontally and irregularly 
into the sands and loams which occupy the valleys at Bradninch, 
Silverton and the intervening district. The change from 
gravel to breccia is sufficiently marked to have suggested a 
separation during the survey of the district in 1872. 

This separating line is shown on the map, although subsequent 
investigations proved that the gravels were actually marginal 
deposits of the New Red, and not accumulations of a subsequent 
period, as was first thought probable. The line in question 
follows the 400 feet contour, more or less, from Bowhill Farm 
westward, descending to the Exe valley at half a mile south of 
Chitterley. 

By the road west of Bradninch, at about three-quarters of a mile south of 
Downs, a good section was exposed consisting of coarse and nne red rock- 
sand, brecciated with angular, sub-angular, and worn grit stones, seldom 
large. Bedding is well shown by the linear distribution of the coarser and 
liner materials, which in the high road on the south gave a westerly dip 
of 5^ 

The sands in the valleys at and near Bradninch were not clearly exposed. 
In the road on the east of the lane to Moorland red loamy sana was 
exposed under gravelly clay. Near Hele Payne red loamy sand was exposed 
under breccia. The sand in the Greenslihcn and Quantishaies (Gransleigh 
and Casebury in the old map) valleys seems to be associated with loam 
and clay; red clay being exposed in two places between Moorland and 
Greenshnch. 

At Hele the breccia is a reddish brown gravel of sub-angular grit, and 
occasionall)r quartz stones in sand, apparently dipping toward the east at 
15". Near its western margin a south-westerly dip of IS" was obtained in 
this mass of breccia. 

The railway cutting between Hele and Silverton Stations shows SK) feet 
of red rock-sand with a tendency to lamination. The junction with the 
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breccia north of the cutting is coveped by superficial depositSy but sand was 
exposed at Worth. 

A quarry in the Silverton Park breccia gave a southerly dip of 15* in 
reddisn brown, greenish mottled sand, with occasional ffreenisn streiks 
brecciated with sub-angular and a few well- worn grit ana, less frequenUy, 
quartz stones ; further south the breccia seems to pass into or under brown 
earthy gravel with patches of red loam, giving place to sand near Silverton 
Station. It is probable that the earthy gravel may be a superficial deposit 

A small patch of Trap, cut off by fault on the north, dips under New Red 
sands, partly brecciatcKi, in an old quarry near Silverton Park House. 
Between Silverton Park and Red Cross the road has been cut 12 feet deep 
in gravelly breccia, consisting of numerous fragments of grit and shal^ 
mostly small, in red earthy sand, apparentlv faulted against red ana 
blackish sand-rock with brecciated seams of small fragments. At Red Cross 
the breccia somewhat resembles cob (adobeX the mud formerly largely used 
for building outhouses, etc. Netfr Red Cross on the south r^ sands, with 
bands of breccia, were seen dipping south under a patch of Trap. The Trap 
was visible for 6 chains by the road, but in this distance its junction witn 
the underlying sand is twice repeated by faults. South of tibe Trap red 
sand and gravelly sand and loam occur. Angular fragments of pale pink 
chert occur here and there in the breccia between Red Cross and Silverton 
By the road from Silverton toward the Inn near Rudway (Roughfield Inn 
on the old map) Uie breccias, unless faulted down, would appear to dip 
under sands southward, and the sands in their turn to pass under the Trap 
east of the Inn« The section showed breccia of sniall shale fragments 
with beds of loamy sand, which near Silverton gives place to a dense gravel 
of angular and sub-angular fragments in reddish-brown loam. 

Between Up £xe and Silverton the breccia is of a gravelly character con- 
taining grit and quartz stones. The Silverton Tnip was shown in an 
exposure in the south part of the village resting on a bed of sand on breccia 
with grit and quartz stones. It is longitudinally intersected by a fault, 
which partly bounds it on either side. The Trap patches near Stumpy Cross 
seem to be Outliers, the westernmost patch near the Rudway Inn overlies 
sand on the south, which was seen dipping north. In the lane south of 
Poundsland the Trap at the Mill rests on red rather loamy sand, upon reddish 
brown gravel of well-worn and sub-angular brown grit, and quartz stones, 
occasionally rather large, in an earthy matrix. Towards Poundsland the 
continuity of the gravel is broken b^ a mass of red loamy sand imperfectly 
exposed, and either a faulted repetition of the beds underlying the Trap or 
intercalated in the gravel. 

Hazel Barton on the old map is called Old Heazville Farm on the new 
map, and Rew Mill on the old map is called Hazel Barton on the new. 
The large Trap mass near these places was exposed in a quarry at its 
western extremity, and red and blackish sand was visible on tne north side. 
At Old Heazville Farm coarse reddish brown sand dipping S.K at 12^ is 
either faulted against the Trap or overlies it. 

From the above observations it seems extremelv probable that 
the eruptive rocks of Stumpy Cross and Heazville are on the 
same horizon, and that the intervening New Red strata lie below 
and are kept at the surface through undulations and perhaps 
repeating mults. As far as the imperfect nature of the surfiEu^e 
evidence permitted one to judge the rocks consist of sand, loam, 
and clay. If, as appears highly probable, the Silverton and 
Killerton Traps are contemporaneous emanations from a local 
source or sources there is no reason for excluding the Traps of 
Poltimore, West Clyst, and Fishford farms from the" same 
category, and this would indicate vulcanicity in the Lower New 
Red Decs at a much later date in their accumulation than the 
omission of the Traps of Exeter and Dimchideock. 

in the road from Strmpy Cross to Silverton nearly horizontal beds of 
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brownish, locally red, loam containing small stones were seen resting on an 
uneven surface of breccia T^ith numerous angular and sub-an^:imr grit 
stones, seldom large, in reddish sand which also occurs in stnps in the 
breccia, and with the distribution of the fragments gives a southerly dip of 
25". Tliis appearance of unconformity may be due to a comparatively 
recent reassortment and redeposition of the materials of the New Ked. 

• 

The high dips of the breccia south of Silverton are probably 
due to faults. Faults cannot be traced in the Bradninch district 
owing to ^he evidently unstable character of the rocks, nor can 
the boundaries of sand and breccia be relied on as definite Imes, 
but rather as a general lithological distinction which may have 
local stratigraphical value. 

Sand-rock is exposed on the margin of the river gavels near 
Rewe.but these superficial deposits hide the connection between 
the New Hed rocks on either side of the Exe. 



5. Crediton District, 

In the area west of the Exe we find all the t3rpes of the Lower 
New Red rocks in the districts already described. Between 
Thorverton, Shobrooke and Brampford Speke we have sands, 
loam, clay, and brecciated clay, north of Thorverton gravels of 
the Bradninch type, and about Crediton and Newton St. Cyres 
breccias of the Exminster and Dunchideock type. 

The river cliff at Brampford Speke is composed of distinctly bedded 
rock sand or sandstone, which, at the footbridge over the Exe, dips north 
at 20**. Opposite Nether Exe the sandstones have a southerly dip of 13". 
South of Brampford Speke near the Culm Measure boundary red rock- 
sands appear to dip in an easterly direction at 10''. Sands were ex^jjosed 
by the lanes west and north-west of Brampford Speke and in pits on either 
side of the road at Three Barrows north of Upton Pync 

Near the Culm Measure boundary at Upton Pyne Church red and 
blackish sand was exposed in a pit. A pit was sunk for manganese ore''*^ to 
a depth of 25 feet on the we.st of the church in nibbly blackish brecciated 
sandstone, which was also ex]K)sed at Langford. At Bidwell Barton sands 
occur. On the east of Winscott Barton red sands were exix)sed. 

On the north of Upton Pyne and north of Brampford Speke 
at the road junction east of Willowpark the sands contain inter- 
calated bedis of loam and clay. Between Berrysbridge and 
Newton St. Cyres Station the sands are associated with loam 
and clay, occasionally containing coarse sandy or brecciated seams. 
At Nettacott a southerly dip of 12° was obtained in them. 

At Inner Norton sandy and loamy beds, brecciated in places, dip south 
at 10". 

At Wyke (Week Farm on the old map) red loamy sand passes down into 
breccia of small stones and coarse sand, and is intercalated with it. A 
southerly dip of T was obtained. At the Mills, where fine dark red breccia 
associated with coarse sand mottled with grey stripes is exposed, a southerly 
dip of 8** was observed, and at Creedy Barton a south-soutn-oiust dip of 6° in 
fine breccia and coarse sand. Sand was exposed at the cross roads south of 
Shute, and further east at the turning to Downs and Yendacott Farms, 
where there is a southerly dip of 14**. 

♦ See Conybearc and Phillips* Geol. England and Wales, p. 296. 
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At Efford hard beds of breccia and red laminated sands were exposed : 
the sand might be a faulted repetition of the sand at Shute : in both places 
the breccia furnished southerly dips of 10*. 

North and east of Efford and Yendacott the breccia is mostly 
represented by brecciated loam and clay. At West Riddon, 
Uppingcott, and the cross roads near the latter (Raddon Cross on 
the old map) breccia of small shale and grit fragments in sand 
and loam is intercalated with purplish red loamy clay : here 
southerly dips were obtained. These associations strongly resemble 
the strata in the northern part of Exeter and between Heavitree 
and Whipton. 

Between Kaddon Court and Lynch (Chapel Farm on the old map^ 
there was an exposure of red rock-sand witn loamy beds and soft red 
sandstones splitting in thick laminae and occasionally containing brecciated 
seams. These sands and sandstones were shown passing under the Trap 
south of Lynch, the junction being apparently repeated by a fault bound- 
ing the strip of Trap west of Lyncn. It is not improbable that this fault, 
prolonged in a north-easterly direction, accounts for the presence of a small 
patch of Trap north of Thorverton, which also rests on sands and is sur- 
rounded by gravel and breccia. The sand is mottled with lai^ grey and 
buff patches and presents a banded appearance near contact with tne Trap, 
it dips northward about 11 ** j the gravelly breccias between it and Court- 
haves dip in a similar direction at 8**. 

Sands are occasionally visible between Berrysbridge and Thorverton, and 
in Thorverton. By the road from Yellowford to Thorverton an anticlinal 
undulation was noticed in beds of red loamy sand with intercalations of 
dark red loam, splitting in small cuboidal pieces. Under the superficial 
gravel south of Court Barton, a shallow T)it revealed red clay partly brec- 
ciated with small shale fragments. On tne east jof Berrysbridge the sands 
contain clay beds. Sands are exposed in a Trap quarry west of Raddon 
overlying the Trap rock near its westerly termination. At Bid well red sand 
with clayey seams was exposed ; it form5 a patch on the margin of the 
alluvium of the Exe, iK)ssibly in faulted relation to the New Red gravels 
and Culm Measures on the north, or it may rest on the latter and be over- 
lapped by the former. In either case these sands and clays are doul)tlcss 
continuous, beneath the intervening river dejxxsits, with the similar 
materials in the valleys near Silverton. 

The New Red gravels on the north side of the Crediton 
Valley are derived from the Culm rocks on which thev rest, and 
in character and composition are identical with the gravels 
bounding the Tiverton Valley with which their continuity is 
scarcely severed by denudation north of Bradninch in two or 
three places 

Around Pitt, north of Bid well, the gravels consist mainly of dark 
pun)lish grit stones, partially rounded, or merely bevelled at the edges, in a 
matrix of red earthy and sandy loam. Some of the stones are large,' and 
exhibit smooth flat sui-faces. In ploughed ground the surface stones have 
often the appearance of striation from scratching by the plough. At Cad- 
bury the gravels are brownish, the stones not much worn, and the matrix 
earthy. 

On the west of Cadbury in an outlier and on the east, north of Fursdon. 
the gravels attain summits of 800 feet. The road on the south side ot 
Fursdon is cut in gravel of sub-aii<?ular grit stones of various sizes in r^ 
earthy sand and loam ; the smaller stones sometimes present polished 
surfaces. In the valleys between Fursdon, Upcott, and Ashley the gravels 
neem to rest on reddish-brown sand witli blackish bands, which is exposed 
in the road west of Upcott, but as the road for the most part furnishes 
evidence of gravel, either subjacent or a wash from higher ground, the sands 

ay 1)0 merely a patch in the gravels. 
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Between Ashley and Terley (Leigh on the old map) a pit near the road 
furnished a gravel section with no apparent indication of bedding. The 
stones are for the most part of brown grit, varying in size from the dimen- 
sion of a man's head to that of a iKia. They are more or less worn ; manv 
present dark bronze-coloured iK)lished surfaces. The matrix is reddish 
l)rown and earthy. Small angular fragments resembling indurated New 
Red sandstone were occasionally met with in the gravel, but as even shaly 
sandstones occur in the middle Culm Pleasures in ])laces it is not safe to 
base any theory on the resemblance of these stones to stindstones indurated 
at contact with Trap. On lladdon Hills, south of Kidlake (AVest Bowley 
on the old map), the gravels contain very large fragments of grit similar to 
the Culm grits at Kidlake. The gravel on the high ground south of Stoke- 
leig:h Pomeroy is earthy, consisting of angular and siiD-angular stones, very 
variable in size, chiefly orown grit, in brown and reddish-brown loam and 
loamy clay. At Coombe Barton the gravels are represented by red loamy 
sand, with small sub-angular and well-worn grit stones. 

Between Thorvcrton and Shobrooke Lake the eravelly beds 
seem to underlie the sands and loam on their southern margin, 
but this does not necessarily indicate a general infraposition, for 
the marginal character of the gravel is so evident that its inoscu- 
lation with, and replacement by, finer materials contempora- 
neously accumulating in deeper water is more than probable. 
The sands, clays, and loamy beds between Brampford Speke and 
Thorverton pass into brecciated sand, loam and clay on their 
strike westward, until on reaching Shobrooke Lake they appear 
to die out on either side of a central mass of breccia. From 
Shobrooke Lake westward sands can only be separated from 
the breccia in the vicinity of Trap patches. The abundance 
of stones of igneous rocks in the hreccia to the west of Sho- 
brooke Lake is very noticeable. 

At Little Silver the breccia contains large unworn fragments of a pale 
grey rock, jirobably igneoiLs, and is mottled with grey vertical and hori- 
zontal streaks. About Shobrooke large sub-angular fragments of igneous 
rock, unlike any exposed in situ in the ai-ea. are met with here and there in 
the breccia ; the matrix varies from coai-se loamy sand to sandy loam and 
loamy clay. Near the church the breccia is a fine gravel containing 
numerous fragments of Trap. 

South of Haske the breccia consists of small angular and slightly-worn 
fragments of grit^ igneous rocks, and of sandstone (api>arently altered New 
Rea). Bedding is indicated by alternations of fine gravel and coarse sand 
and by grey streaks, giving a southerly dip of from 3*' to 5"*. Toward Little 
Silver tne breccia usually consists of small grit, (luartz, and igneous rock 
fragments, almost angular, in a red loamy matrix. Near Haske, large 
fragments of igneous rock, generally much decomposed, occur in the breccia. 
To the north of Shobrooke Park and Bradley pebbles and sub-angular 
fra^ents of grit and quartz, the former sometimes large and presenting a 
polished appearance, are prevalent, but igneous rock fragments are locally 
abundant. The matrix varies from sand and sandy loam to loamy clay, 
and false-bedding is occasionally showii. 

West of Newton St. Cyres the breccia consists of a dense dark red gravel 
of small angular and sulJ-angular stones of grit and igneous rocks. 

The railway cutting near the Mills (Downs Mill on the old map) exposes 
red nibbly breccia, with strips and pockets of red sandy loam in places. The 
stones are rather small, angular and sub-angular, of grit and igneous rock, 
those of grit apparently predominating. South of the Mills a road cutting, 
14 feet in height, exposed red gravelly breccia, containing igneous fragments 
gjenerally of a dark grey colour ; the stones do not exhibit any distinct indica- 
tion of Deddin||[. False laminated red sand occurs in irregular vertical and 
horizontal stnps in the breccia, as shown in Fig. 7, also a band of 
black ironstone (pan). 
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Near Hookwav the breccia contaitiH Hiiiall fntgnienbt of igaeone rocks in 
sandy loam, beadinK being indicated by bandu of larger atones. Tbe 
breccia near Rudge (Kidge Barton on the old map), forms a red gravely 
loam with numerous igneous ruck fragments. On the east of the fann- 
bouses a .southerly dip of 10° was taken. At about half a mile south from 
(Jrediton Station, the road section consists of red gravelly loam mottled 
with grey streaks, containing small angular and sub-angular crit and igneous 
rock fragments and ncst.sor patches of larger stones here and there, amon^t 
which a Doidder of fine grained igneous or altered rock was noticed. Strips 
of sand occur irrejfularly in the breccia in part of the section, aa shown m 
Fig 8.* Their distribution, as in the case previously figured, denotes a 
certain amount of contemporaneous erosion, or more properly the infilling 

FlO. T .—Road-calling south of Ike MilU between Crediton and 

IVeirt-m St. C'jres. 




Ifew Rtd breccia with itript andjKxkett oftand and itvnttone (black), 

by sand of cracks o|)ened in the surface of the breccia during intervals in 
its deposition. 

East of Yeoton (Uton phonetically) in the road section, the breccia con- 
sists of angular and sub-angular fragments of iaieous and altered rocks and 
grit in red loam and clay, with grey streaks and impersiatent indications of 
bedding. In places the appearance is rather that of an ancient talus than 
of a stratified dei>asit, South of Yeoton the breccia consists of angular 
and sub-angular grit and igneous rock fragments in a red loamy clay 
matrix. There is hardly any appearance of stratification. The grit stones 
frequently exhibit aijfna of alteration. The breccia overlies the Yeoton and 
PosDury Traps to which refereiice will be made later on. (See pp. 42, 72.) 

Near Crediton, on the south and west, the breccia ia usually represented 

fa more or le.u dense gravel of small an^lar and sub-angular fragments 
igneous and altered rocks and grit, with occasional targe boulders of 
Igneous rock, some resembling elvans. In the lane at Park, west of Crediton 
Station, large unworn blocks of a fine-grained, pale pinky grey rock occur 

* The trees should not have been drawn in this sketch, p. 39, aa there is 
only hedge-growth. 
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in it. A southerly dip of 5° was taken near Crediton Statioa. A similar 
dip was taken in the road to Crediton on the north of the tornings to 
Moorlake and Denbuiy. 

The lane cutting at Moorlake is from 15 to SO feet in depth in red 
gravelly breccia, with bedding indicated by seams of larger stones nnd occa- 
sional grey streaks. Very large trap and altered New Red boulders were 
observed in it at 5 feet above the roadway, the latter boulders consisting 
of hard mottled sandstone. 




West of Uoorlake and south of Stairhill the lane cutting is from 10 to 
20 feet in height in red and brownish earthy loom with numerous angular 
and sub-anKular fragments of igneous and altered rocks and grit, most 
abundant along the bedding planes. Large atones of granitoid rocks occur 
in the breccia. 

At tb« «Mt end of Crediton, near Cliai)cl Downs, breccia was ezpi^sed 
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by the road to a depth of 15 feet. The rock consists of an^lar and sub- 
angular fragments of igneous rocks (including traps) and gnt in red loam, 
bedding being indicated by alternations of coarse and fine materials and by 
grev streaks. An impersistent band of rather large stones was noticed, 
and large boulders are dispersed here and there throughout. 

Near the Workhouse the breccia afforded a south-westerly dip of from 
15' to iiO" in one place, and in another gi*ey bands gave an inclination of 
10'. On the hill slope facing east, where the gi-oy bands were noticed, they 
are l)ent over in the direction of the slope in the ui)i)er part of the 
exposure, a phenomenon due to the " run of the hill " analogous to the 
bending over of outcropi>ing slates in the older rocks toward the valleys on 
the sides of which they occur. 

By the high road from Chapel Downs towan's Si)encecoml>e the rocks 
seem to consist of red loamy breccia with igneous and grit stones. 
The lane section toward Jews Hollacombe exposed from 10 to 30 feet of 
loose gravelly breccia chiefly derived from igneous rocks, for the most part 
small and with dark grey exterior. The matrix consists of the same 
materials comminuted. Bedding is shown by seams of the finer materials, 
by occasional impei-sistent strips of sand, and by alternations of brown, 
reddish brown, and blackish colours. 

North-west of Hollacombe the breccia forms a rubbly gravel of angular 
and sub-angular stones, mostly small, of igneous rocks and grit in red loamy 
sand. Fragments of Alurchisonite crystals are abundant. 

Near Yeoford the breccia usually presents the api)earance of a rubbly 
gravel rock of small sub-angular stones of igneous rocks and grit in a com- 
minuted matrix of the same composition. By the north and south road 
west of Hollacombe the breccia contains numerous framients of igtieous 
rocks, and gave southerly dips of 5*" and 8". West of this road, near the 
head of the valley south of Combe House, grit stones often very slightly 
worn largely nreaominate in the breccia. 

Between Hollacombe and Gunstone (Stockaday on the old map) the 
breccia consists of small fragments of igneous and altered rocks and grit in 
a sandy and earthy loam. 

At the bends in the lane at Gunstone Trap rock was visible, inosculating 
with hard brown and blackish sandstone. An adjacent pit exj)osed reddish 
brown loam with fragments of trap • in one six)t 6 feet of rea earthy loam 
and sand containing iragments of the trap and indurated sandstone with 
bhickish streaks. On the north of the Tra[), breccia containing fnigments of 
igneous and altered rocks dips south, and is ]»robably faulted against it. 
The Ounston Trap was doubtless connected with that of Pasbury and 
Yeoton, and rests on indurated sand-rock. 

By the roads to Sandford and Creedy Bridge, near their junction north of 
Crediton, southerly dips of 8" were taken m the breccia. Just north of 
Crediton by the road to Long Barn the breccia consists of angular and 
sub-angular fragments of igneous and altered rocks and of quartz in a dark 
brown loam made up of flat grains of Culm shale. 

The road from Pounds Hill (Forches on the old map) to Sandford has 
been cut to the depth of from 10 to 15 feet in breccia vaiying from a dense 
fine gravel to coarse sand with bands of larger stones and boulders of 
igneous rock here and there amongst which decomposed tran rock is 
noticeable. The breccia is composed of angular and sub-angular 
stones amongst which pieces of indurated sandstone and shale or clay- 
stone, cherty rock and (luartzose grit predominate. In one place 
the breccia seems to jmiss abruptly into bright oranse red sand. Strips 
of sand and loam occur here and there along planes of bedding or 
diagonally crossing them. In one sj>ot a fault with a downthrow of 5 feet 
was detected through the displacement of a strip of sand, and there are no 
doubt many more small faults which have escaiied detection. The dip on 
the whole seems to be south at an angle of 5**. Between Bandford and 
Venn the road section exposed alternations of red siiudy loam and fine 
gravel of sub-angular and rounded stones with bands of fair sized grit stones. 
The section is mottled with grey streaks, generally along the bedding. The 
breccias of Sandford and Venn contain numerous small fragments of igneous 
rocks. Near Venn and in the south part of Sandford southerly dips of 16* 
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were obtained in the breccia, and at and near the westernmost houses of 
Sandford village southerly dips of 15" and 20'' were taken, but if not fault 
dips these may indicate false-bedding. In the Sandford breccia a fragment 
was found with chalcedonic coating resembling the Beekite structure, so 
common in the Paignton breccias. Mr. Vicary had t)reviously discovered 
Beekite structure in fragments in the breccia of North Tawton in the 
aiijacent map on the west (Sheet 324). 

Proceeding northAvard from Sandford and Venn toward the 
Culm Measure area, grit stones, often well worn, largely 
predominate in the breccia, as also on the north of west 
Sandford and near New Buildings, being the westerly continua- 
tion of the Bradninch New Red gravels. 

North of Ruxford Barton the gravel consists of pebbles and sub-angular 
fragments of grit, giving place southward, in the road to Sandford, to coarse 
red earthy sand and fine red and buff oreccia, intersected by giey streaks 
and with bands and jiatches of grit i^ebbles. 

Between West Sandford and Ruxford Barton, faults were exjwsed in a 
lane cutting. In one spot red loamy sands with more consolidated bands, 
exhibiting a tendency to coarse lamination, and containing thin seams 
of red and grey clay and tough beds of yellowish fissile sand-rock, are 
obliciuely thrown down against alternations of coarse and fine red and 
buff loamy sand containing small |)ebbles and sub-angular fragments of grit 
Near this the section consists of coarse red earthy sand with grey streaks 
containing small jiebbles and sub-angular stones of grit and quartz. 

The sections west of Sandford may be generally described as 
irregularly associated fine breccia, loam and sand, with occasional 
beds or seams of larger stones and of marly clay; and they often 
exhibit false-bedding. On revisiting them in May, 1891, with 
Baron von Reinach, that geologist was struck with the exact 
resemblance of the rocks to the Messel type of the German 
Permian, a passage series from the Upper Sotern to the Wadem 
beds. 

By the lane leading northward from West Sandford a fault, or instance 
of false-bedding, was exposed near the farmhouses. Tough, irregularly 
bedded sandstones, brecciated in places, are apparently let down against 
gravel of rounded grit stones in a coarse red sand matrix, dipi)ing sharply 
toward the fault, or else strongly false-bedded. This gravel extends north- 
ward to the Culm Measures, and is also present north of the Trap patches 
near New Buildings. 

South of New Buildings thesandy and loamy beds and grit gravels 
in the valleys are subjacent to the Traps, whilst the breccias with 
igneous fragments are for the most part of subsequent formation, 
but in the absence of Trap patches east of West Sandford it is 
impossible to say how far the ^avelly New Red on the Culm 
margin may be regarded as inferior to the horizon of the Traps. 
The more intimate relations of the Traps are given with illustra- 
tions in the chapter on these rocks, it will suffice here to 
mention a few of tne junctions. 

At Woolsgroove (Wellsgrove on the old map) Farm the Trap rests on grey 
and buff sand and fine breccia, partly made up of triturated volcanic 
materials, which seem to overlie the grit gravels on the Culm margin. 

Similar beds dip under the Trap at West Sandford. On the margin of 
the map south of the Trap near Spencecombe, N. and S.dips in the breccia 
indicate an anticlinal and the probable proximity of a fault. By the high 
road east of Spencecombe the breccia contains large boulders of porphyritic 
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rock and of a ^\e pinkish grey rock here and there throughout the section 
bedding being indicated by alternations of coarse and fine materiaJs and by 
gr^ streaks. 

The larger Trap mass at Posbury proves the intercalation of sand between 
outflows of the lava, and in the section near Yeoton, Trap, under breccia with 
igneous fragments, rests on sandstone, as at Gunstone, and sand partly 
brecciated. The thickness of strata underlying the Trap may be over 
50 feet. 

From the above notes it seems reasonable to regard the 
Yeoton and Posbury Traps as synchronous with those of Spence- 
combe and New BuildmCT, and the mass of the breccia inter- 
vening as the result of denudation subsequent to the local 
volcanic episode, during which the lavas, and even the pre- 
existent New Red Rocks altered by them, were extensively 
denuded. 

There is therefore in the Crediton Valley a series of Secondary 
rocks older than the Traps, and a mass of breccia newer than 
them, which can be distmguished in the vicinity of the Trap 
patches, but not with any certainty elsewhere. The first im- 
pression of the structure of the Crediton Valley that would be 
suggested is that of a shallow syncUnal with imdulations, but the 
prevalent southerly dips do not favour this view. A dip of 5* S. 
in a distance of 2 miles would give a thickness of more than 
900 feet, but any estimate, is manifestly conjectural The cer- 
tainty of faults and the possibility of many of the comparatively 
high dips being on false and not true beading render any esti- 
mate based on average angle of dip most untrustworthy. 

Dips seem to indicate a synclinal structure, the axis crossinc^ 
the Exe on the north of Brampford Speke and running towara 
the Culm boundary somewhere between Rudge and Newtoa St. 
C3rres ; but it is not safe to attach any general significance to 
this owing to probabilities of faults ana to the prevalence of 
fialse-bedding, and the »ame remark applies to most observations 
of dip recoraed in the above notes. 

Lower Marls. 

The fine coast section as we proceed from Exmouth to Straight 
Point presents a series of Red Marls with intercalated thick and 
even beds of sandstone. These layers sometimes red and 
sometimes whitish strongly resemble m appearance parts of the 
Upper Bunter sandstones of Germany. The section is much 
cut up by faults rendering the absolute succession of the sand- 
stone horizons doubtful. In comparison to the development of 
marl in which they occur the proportion of sandstone is small, 
and at Straight Point, where the maximum thickness is attained, 
a fault separates the beds from a fine cliff section of marls in 
which no thick sandstone occurs. These Marls seem to be at 
least 500 feet in thickness and pass conformably (at least to all 
appearance) * imder the Pebble Beds of West Down Hill near 
]^dleigh Salterton. 



* See, however, remarks by the Rev. A. Irving. Quart Joum. QeoL Soc, 
vol. xliv., p. 156 ; and A. W. Clayden, Proc, Geol. Assoc., vol. xvi., p. 148. 
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It will be seen therefore that this Marl series consists of two 
members, marls without sandstones upon marls with sandstones, 
intercalated at irregnlar intervals. As the upper beds of the 
underlying series consist mainly of sand rock ana soft sandstone, 
the intercalation of sandstones in the marls between Straight 
Point and Exmoiith might seem somewhat suggestive of a 
passage series* ; but if this were the case we should expect to 
find an increasing doivnward development of sandstone in the 
marls which is not proved by the coast section. It lias also 
been found impossible to trace any boundary from Straight 
Point northward which could be taken as a separation between 
an upper series without, and a lower with sandstones, and 
probably owing in part to faults, no continuous sandstone 
horizon can bo traced from the coast inland. 

From the southern mai^n of Sheet 325 the Marl series 
extends northward in unbroken continuity throughout the 
eastern part of the map, over a considerable tract of more or less 
undulating ground which rises westward, attaining its greatest 

Fii!. 11. — Diagram to show the UHConformalilittj and oivrlap of the 
Km Gal Sandstone (Fa-mmn. rocks) m the Credit(m Valley. 
(Sir A. OEiKiE.)t 




a Culm -measures. 

b Breccias and sandstones. 

c Lava-grouj). 

d Breccia-s with fragments of lava. 

elevations on the slopes of the Pebblo Bed feature, and whore 
Pebble Beds have been denuded from the summits In the 
valleys of the tributaries of the Clyst the fiat ground has been 
mapped as alluviura, as the Marls seem to have been re- 
dcpbsited on nn extensive scale. The presence of sandstones in 
the series, which ivil! presently be more particularly referred to, 
has been shown on tne map where possible. It will be seen 
that there are no indications of sandstone in the Marls north 
of Whimple, and that south of that place their occurrence is 
very local, sucb as might be explained by natural impersistence 
complicated by faults. 

Throughout the Marl area the surface evidence from weather- 

* An intercalated series of sands and marls forms the liaae of the Marl in 
the area between WeUington and Wiveliscombe, where it can be traced for 
some miles. 

+ Ancient Volcanoes of Great Britain, vol. ii., fig. 229, p. 97, 1897. 
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ing, gravelly washes and soils, and from the absence of good 
sections, is somewhat obscure, but, except in the low tract on the 
south and east of the inlying Culm Measures of the Clyst St. 
Lawrence district, this obscurity is not suflScient to mask the 
occurrence of sandstones, where present in any recognisable 

Quantity, although it prevents the oiscovery and tracing of faults, 
'aults m the Marls, judging from the coast section and their 
faulted relations to the rebble Beds and overlying sandstones 
between Woodbury Common and West Hill Church (on the E. 
margin of the map) are no doubt numerous. 

From Exton northward to Loxbrook Farm (East of Broad 
Clyst), the boimdary of the Marls with the sands of the under- 
lying series seems to be almost unaflfected by faults, and as 
shown on the map to behave in the manner of a conformable 
natiu»l junction. In tracing this boundary there were few dis- 
coverable indications of intercalated sandstones in the lower part 
of the Marls, and in one place only was an outlier of Marl on the 
sands foimd — ^noar Clyst St. Mary. From near Loxbrook Farm 
a broken boimdary line has been drawn enclosing a belt of low- 
lying land flanking the inlying Culm Measures, from thence to 
Lan^onL This belt of land may include the basement beds of 
the Marls, and the upper beds of the underljring series, as within 
it there was not sufficient evidence to determine the exact nature 
of the rocks, which may consist of marl, loam, and sand. A 
similar difficulty was encountered near the Culm rocks at Ash 
Thomas and Moorstone, N. of CoUumpton. 

The relation of the Marls to the overlying Pebble Beds, though 
often complicated by fault, is everywhere that of a natural con- 
formable iimction. On the slopes and surface of the Pebble Bed 
feature, the Marls are often concealed by pebbly soil washes, as 
shown on the west and north of Woodbury Common, on Ayles- 
beare Common, and west and north of Rockbeare HilL 

The soil of the Marls has been largely used for brickmaking, pits 
for that purpose have been opened in the upper and lower parts 
of the series. Clay pits exposed during the survey of the district 
were noticed in the following localities : — 

In a brickyard near Bagmores Farm (not on the old 1 inch man) ; on the 
slope of Woodbury Common, near Cannon walls Farm ; near the smaller 
sandstone patch, north of Woodbury Salterton. 

Between the fourth and fifth milestones on the Roman road, twelve chains 
from tibe houses then known as the Cat and Fiddle Inn, in a brickyard ; by 
tJie same road, east of Whitecross and by the turning from Wliitecross to 
Oreendale Barton, in brickyards ; between the Pebble Bed patches on the 
south of Aylesbeare Common, and near the house (Woolcomb on the old 
1 inch) on the margin of the larger natch ; between Denbow > arm and 
Farringdon House : between Farringaon and Parkyns Village • at a few 
chains west of RUl Farm ; at thirty chains north of Aylesbeare Church ; on 
the margin of the Pebble Beds south of Little Homidbeare Farm ; at about 
a mile and a mile and a quarter east from Clyst Honiton Cliurch ,; in the 
valley between Straightgate Farm and Rockbeare Hill ; in a brickyard 
between Strete Raleigh House and Rockbeare Hill ; at twelve chains east 
of Rockbeare Church and in a brickyard by the high road about a quarter 
of a mile north-east from the Church ; between Rockbeare and Clvst Honi- 
ton, north of Treasbeare Farm; in two or three places south-east of 
Whimple ; north of Talaton ; in a brickyard east of (^lyst Hydon. 

4074 1> 
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In these exposures and in road cuttings or banks^ the cuboidal stmcture 
so marked on the coast is seldom apparent, a thick clay soil, sometimes 
strong and clunchy, sometimes loamy or gravelly, from admixture with the 
sand and pebbles washed down from the rebble bed feature, or from relics 
of redeposits left in the denudation and eastward recession of the Pebble 
bed escarpment, forms the surface. The Cat and Fiddle brick pits exposed 
red loamy clay on red clay, with greenish mottling. 

Dark red clay splitting in nearly vertical irre^ar cracks, and occa- 
sionally mottled with grey, was shown in the bnck pits east of White 
Cross. 

The brick pits near Rockbeare Hill showed red slightly plastic clay, for 
5 feet from the surface, upon Marls. In the smaller pit red loamy clay was 
exposed to a depth of about 6 feet. The Marl after being exposed to weather- 
ing and sundned was used for brickmaking without addition of sand, 
whilst the overlying clay when mixed with sand was employed in the 
manufacture of tiles. 

In the brick pit, east of Clyst Hydon, red grey-mottled loamy clay was 
excavated. 

At the bridge over the railway at Southbrook Farm, north of Rockbeare 
there was an exposure of red, finely divided, Marl splitting along irregular 
horizontal laminse, and mottled with greenish streaks and spots. 

Sandstones occur in the Marl area at Exton ; at the Mill between 
Exton and Woodbury ; between Woodbury, Rydon Farm and 
Pilehays Farm, with two marl outliers; at Lower Bagmores 
Dairy, south west of Postlake Farm, capped by marl ; on the west 
of Woodbury Salterton; in two patches oetween Greendale 
Barton, Windmill Hill and Whitecross, the smallest of which 
forms a marl-capped knoll ; in the valley at Parkyns Village ; 
in two places between Upcott and AUercombe where beds of 
rock sand are exposed by the lane on the hill ; at Strete Farm 
on either side of the alluvium, and at Cobden bounded by 
alluvium on the south. Besides these there are tiny patches of 
sandstone at Rill Farm, near Aylesbeare, and on the east of 
Farringdon Church. At Greendale, south of Greedy Barton, a 
band of sandstone occurs in the Marl, and also traces of sand- 
stone, which are probably lenticular, and are all too insignificant 
to show on the map. 

On the north of Marlborough Farm there appears to be an 
intercalation of clay and sand at the base of the Marls. Abed of 
sandstone also occurs near Southbrook Farm north of Rockbeare, 
and in two places below the gravel patch east of Broad Clyst, 
apparently near the base of the Marls at Loxbrook and east 
of Southern Lake. Bearing in mind the amount of weathering 
and superficial reassortment to which these Marl districts have 
been subjected, it is by no means improbable that sandy int43r- 
calations occur in the lower beds, and have almost entirely 
escaped detection. 

The belt of doubtful ground bounding the Cidm Measures of 
Clyst St. Lawrence and Clyst Hydon often presents loamy and 
sandy soils, and bearing in mind the brecciatea clays of the under-. 
lying series at Exeter, it is not improbable that clays should 
locally replace the upper beds of that series on the flanks of 
an inlier of Culm shales and grits. The road from Woodbury to 
Rydon Farm exposed red sand-rock in places much false-bedded. 
The Woodbury sandstones are faulted against Marls on the east, 
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and are DrobaUy cut off by a fault under the alluvium of the 
Exton valley, llie correlation of the Woodbury sandstones with 
those of the Exton Mill, Lower Bagmores Dairy, near Postlake, 
north of Greendale Barton, Parkyns village, Strete Farm, and 
Cobden is probable, at least in a general way. It is not 
improbable that the series of faults which have been traced from 
the coast section extend to Woodbury and thence to Whimple, 
cutting out a sandstone horizon only indicated by outlymg 

f matches here and there on the west side of a main dislocation, 
n other words, it is not improbable that the Straight Point 
sandstones form a scries at aoout 100 feet or so from the base 
of the Marls, which extends as far north as Whimple, but is 
only visible here and there by reason of faults and denudation. 
On the other hand, supposing these sandstone patches to pass 
under the Marls, their occurrence would be accounted for by 
faults and undulations bringing up inliers of the subjacent 
series. 



Pebble Beds. 

The occurrence of these beds is confined to the western border 
of the area. Through denudation and numerous faults the 
superficial extension of this, the thinnest member of the New 
Ked system, is more or less broken and intennittent, although it 
is less so than the colours on the map might lead one to suppose, 
as the Pebble Bed patches between the latitudes of Clyst Hydon, 
on the north, and Whiinple, on the south, are almost wnoUy 
included in the adjacent Sneet 326. Although in a general way 
the Pebble Beds have been separated from the overlying Sana- 
stones without much difficulty, and this separation has more or 
less stratigraphical significance, it is unsafe to regard it as an 
absolute horizon, since the pebbles which distinguish the former 
are irregularly distributed in a sand matrix, which in their 
absence might not be separable from the latter. In places 
it has been found that Pebble Bed sand was rounded in grain, 
whilst the grains of the overlying Sandstones were more or 
less angular, but the observation of the distinction made more 
than twenty-two years ago was too local to permit of anything 
like universal application. The sand patches shown on the map 
on Woodbury (jommon and further north, near the Warren, 
may be in the Pebble Beds, and of no stratigraphical value. It 
was, however, these sand patches which led to the indication of 
two outliers of Greensand on the old geological map. 

In the relations of the Pebble Beds to the underlying Marls 
no evidences of unconformability have been noticed, although in 
the following detailed notes very occasiomil appearances sug- 
gestive of a passage or of contemporaneous erosion are described. 
(See p. 42.) The notes are given seriatim from north to 
south : — 

The small Pebble Bed outlier near Woodbeer, in the north- 
east comer of the area, was not exposed in section, it forms a 
4074 JO 2 
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low-hiU feature on which pebbles of grit and quartz occiu in red — 
brown »and soil. 
The larger outlier, east of Plymtree, afforded a seption in ah. 




pit ut the bend in the lane on the west of Clyst William fa iu^ ^' 
showing quartz and grit pebbles in loose red sand. Impersisteu J 
strijis of sand without pebbles are the only indications o^"^ 



redding, This outlier may be bounded by a N.N.W. and S.S.E. 
kult on the south-west side, which, prolonged, would also deter- 
nine the western boundary of the Pebble Beds on the east of 
Eligher Tale. The Pebble 6eds near Larkbeare Court were well 
exposed m a pit at Larkbeare, on the margin of the map, con- 
sisting, as shown in Fig. 12, of gravel and sand. In the gravel 
ire pebbles of quartzite of various sizes, and quartz and grit mostly 
tmall, together with a few decomposed fragments, probably of 
gneous rocks, in a whitish and brownish sand matrix, occasion- 
illy exhibiti^ false-bedding. Bedding is shown by intercalation 
>f light buff sand with occasional pebbles. The section is 
3vidently broken by small fiEiults, but it appears also to have 
Doen disturbed by the intrusion of roots, giving the pebbles a 
vertical tilt, and canying down the pebbly soil or Head which 
overlies the whole. The pebbly soil may be due to surfece dis- 
integration, if not, it represents an old nuviatile gravel resulting 
Erom the waste of the Pebble Beds during a very early stage in the 
elaboration of the present drainage system in the vicinity. 

The wash of pebble debris often obscures the actual 
boundaries of the Pebble Beds ; cases of this kind are 
to be seen on the map, south of Larkbeare Court, where 
the gravelly deposit shown at the map marjrin may be surfiEice 
disintegration of Pebble Beds in situ, or an old eravel resulting 
from fluviatile waste and redistribution. The Pebble Beds south 
of Larkbeare Court may therefore have a much greater easterly 
extension than is denoted by the colouring on the map. 

At the cross-roads half a mile north-west from Straightgate 
Farm, named on the old Ordnance "Straightway Head" the 
kxwer part of the Pebble Beds was expo^, as the under- 
lying Marls had been proved at 2 feet below the bottom of the 
pit The gravel consists of quartzite, reddish grit, hard dark 
grey rock, and quartz, in pebbles of various sizes. The increasing 

grevalence of quartzite pebbles in the Pebble Beds southwara 
'om Talaton is worthy of notice. The workmen stated that 
they had encountered a seam of clay 6 inches thick in excavating 
the gravel An exposure near the pit exhibited a bed of grey 
Sana dovetailing into red and ^ey sand with pebbles and a seam 
and pellets of red clay. In this case, and at Blue Anchor Inn in 
the adjacent map, the occasional occurrence of clay in the lower 
part ot the Pebble Beds is worthy of note as suggestive of con- 
temporaneous erosion. At Sampford Brett, in West Somerset, 
the conglomerates (a prolongation of, and contemporaneous with, 
the Pebble Beds) are overlain by sandstones intercalated with 
beds of marl. The exposure at Straightway Head, in descending 
order, is as follows : — 

. 5. Pebble Gravel i[] superficial). 
4. White sand, with rolled fragments of red clay. 
3. Seam of dark red clay or marl. 
t • i 2. Whitish sand. 
. . , ». 1^,4 l^ebkle^iin whitish sand. ' 

North of Straightway Head, at the turning to Whimple) the 
Bebble $ed^^yrere exposed to a depth of 25 feet in a pit furnish^ 
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ing an inierestin^ section. The upper part for from 3 to 5 feet 
from the sur£Ekce is probably a redeposit.* The pebbles in it are 
bound in a coarse greyish and yellowish sandy matrix, and 
seams of red clay and sand were noticed near the siu:£Etce=^ 
in the eastern side of the pit. This gravel rests irregularly 
on: — 

3. Greyish white sand with numerous pebbles, and seams and 

lenticles of whitish and fi;reenish sand. 
2. Red and bu£f sand, with a few pebbles. 
1. Yellowish and whitish sand, with pan (black ironstone) 

containing pebbles. 

North of the above near their termination the Pebble Bedss* 
were exposed, and consist of pebbles of grit, quartz and quartzite^^ 
in a buff and red sand matrix, with seams of buff sand with — 
out pebbles in the upper part of the exposure. 

The distinctive Pebble-bed feature may be said to commence 
at this point, and in spite of faults and of the partial removaM 
of the gravels the 'feature is maintained continuously, forming- 
high ground, for the most part Common land, from hence to the 
coast near Budleigh Salterton. 

In sinking a well at Straightffate Farm, 70 feet of Pebble Beds 
are said to have been penetrateo. The information was furnished 
by a cottager, Uving about a quarter of a mile to the east of the 
farm, where he stated his well had been sunk through 30 feet 
of gravel. Mr. Champion stated that the well at his cottage, 
near the last but by tne high road (about a mile and a quarter 
west of Ottery St. Mary Station), was sunk through gravel, sand, 
and a layer of clay to a depth of 52 feet. The above localities 
are either just within or just outside the border of Sheet 325. 
The Pebble Beds of Rockbeare Hill and Broad Oak were exposed 
in two pits W.N.W. and S.S.E. from Brick House Farm. 

South of Broad Oak niunerous faults affect the relations of the 
Pebble Beds, in places cutting them out, and throwing the over- 
lying Sandstones and underlying Marls together, but the con- 
tmmty of the Pebble Beds is abimdantly evidenced by outliers 
on Venn Ottery and Aylesbeare Commons. Owing' to proba- 
bility of rainwash and redeposit it is sometimes difficult to fix 
the boundaries pf these outliers ; for instance, the outlier between 
Venn Ottery Common and Manor Farm may extend in a thin 
deposit for a quarter of a mile further northward near the 
farm. On the east of the Common the Pebble Beds were exposed 
by the road to Tipton, in one of these pits numerous large 
ellipsoidal quartzite pebbles occur. The small patch on the 
south was exposed in road cuttings. The most northerly of the 
small outliers on Aylesbeare Common afforded a pit section 
shown in the accompanying sketch. (Fig. 13.) 

The tiny adjacent outlier is probably faulted. At the Inn at 
the eighth milestone Pebble B&is were exposed, probably between 
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* See 1 )e la Beche, Report on Oeology of Cornwall, Devon, Ac., p. 38S. 



iaiilts to which the undulating bedding shovn in the section 
may be ascribed. The beds consist of red yellowish and grey 
sand, pebbles being irregularly distributed in some of them and 
entirely absent from otherB. Between these outliers and the 
mass, which, though disturbed by faults, can be traced con- 
tinuously to Woodbury Common, gravelly soils for the moat 
part conceal the Marls. The hill formed by this mass of Pebble 
Bods is called Colyton Hill on the old 1 inch map. The Colyton 
Hill Pebble Beds are for the most part marked oy feature, they 

Flo. \3.—8eeiion on AyUtbtare Common. 




a Grey sandy aoit with pebbles. 
b Bright red and grey mottled sand, 
e Qoartzite quartz and grit pebbles, mostly amall^ in brownish 
sand ; an impersigtent atrip of sand occurs in the graTsI. 
d Red sand with seams of red aay 
< Red sand giving place to (/) pebble gravel. 

were exposed in pits by the high road ; in one of these near the 
ninth milestone the beds consist of red and grey sand ; in some 
beds pebbles of quartzite, quartz and grit ^e irregularly distri- 
buted. Contrary dips surest a &ult, marked by talus, grass 
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and furze. On the opposite side of the road, a section 10 feet 
in height disclosed :— 

Gravelly topsoil with small pebbles - - for from 1 to 3 feet 
Baddish brown sand - - - - . - for from 2 to 3 feet. 
Gravel of quartzite, quartz, and grit pebbles 

of various sizes in sand . - - - 4 feet. 
Bed of sand 
Bed of sand with small pebbles, giving out 

water at its base 1-3 feet 

Band of red clay 

Sand at the base of th6 exposure - 

The general absence of exposures on Woodbury Common 
enhanc^ the diflSculty of fixmg geological boimdaries in that 
heather covered waste ; the lines on the map have been adopted 
after repeated investigation. 

The jimction between Pebble Beds and overlying Sand on the 
east of Goosemoor is very indefinite. 

The sand patch shown on the map at the Warren was exposed 
to a depth ol 8 feet in a pit It is fine trained, variegated sand 
with nodules of ironstone enclosing sana nuclei. On the south 
side of Woodbury Castle a pit disclosed 8 feet of whitish buff and 
yellowish sand with thin horizontal red bands. It forms a 
narrow strip probablv boimded by a fault on the south, and 
possibly termmated oy a fault on the west These sands are 
probably a part of the rebble Beds, if not, the latter would have 
aiminisned to about half their usual thickness on the north and 
east sides of the Warren sand patch. 

Pebble Beds were exposed in a pit on Black Hill at the 
southern margin of the map, and again on the eastern edge of 
Woodbury Common by the stream west of Stowford. The 
pebbles vary considerably in size, they consist of quartzite, con- 
glomerate with quartz pebbles, quartz and grit, in a matrix of 
rod sand. 



Upper Sandstone. 

The Triassic sands and sandstones, which form the upper- 
most Secondary rock, occupy a very small area in the south- 
eastern part of the district. The sands from the south 
margin of the map to Stowford seem to rest naturally 
on the Pebble Beas, as also near Kingston and Stony- 
ford, just north of Goosemoor, in the valley near Higher 
Matcombe, at the margin of the map, and north and south 
of West Hill Church; but elsewhere, as pn the western 
side of the outlier on Cplaton Raleigh Co^nmpn, on the 
north side of Stowford, etc., they are multed against Pebble 
Beds on the higher levels and against the Marls imder- 
lying them pn the slopes or in valleys. East of Tipton 
Cross a tract of sandstone is apparently bounded on tnre^ 
sides by faults, its junctiou with Pebble Beds on the north being 
probably normal To the north of West Hill Church there is no 



further indication of this division in the map. The fine coast 
section from Sidmouth to Budleigh Salterton shows the true 
character of these sandstones. In the small tract included in 
Sheet 325, exposures are naturally few, and the upper parts of 
the series are unrepresented. On the old one-inch map the 
houses near the outcrop of the Pebble Bed, near the margin of 
the map, are named " Eaton Town." At about 10 chains west of 
these houses there appears to be a natural jimction, although 
obscured by overgrowth at the crucial point. The exposure was 
from 3 to 4 feet aeep in descending order, as follows : — 

Red sand rock intersected by nearly vertical seanis of 

Ironstone (pan). 
Rather coarse rea sand with darker bands. 
Similar sand with seams of small pebbles. 

By the turning to Hays Mill near the north border of Sheet 339 (the 
a4]'acent map on the south) buff false-bedded rock-sand containing pockets 
of red loamy clav. was observed. On the hill south of Blackberry Farm, 
an exposure of reaaish brown rock-sand was noted. 

Bv Bakers Brake, north-east of Stowford, red sands and grey and buff 
sands with red streaks were exposed. False-bedded red rock-sand was 
observed between Stowford and liingston. 

Bv the lane on the north of Kingston an exposure of buff and red rock- 
sand, with occasional flat pieces of black ironstone (pan), exhibited false- 
bedcung in places, and also a slight tendency to a brecdated character. 
The large sand outlier south of Uawkerland and west of Kingston, is 
cut off oy a fault against Pebble Beds on the west. This fault seems to 
die out southward, but its N.N.E. prolongation is evidenced near the ninth 
milestone west of Goosemoor, whence it runs to Benchims. In the inter- 
vening valley it cuts off the Sandstone series and underlying Pebble Beds 
s^rainst Marls. At Benchims the fault assumes a northerly direction and 
aear Higher Matcombe deflects toward Brick House, coalescing with two 
Dther dislocations, one of which bounds the Sandstone tract of Heathlands 
on the south. 

The large sand outlier was for the most part concealed by a redistributed 
pebble bwi soil and by heather growth, exposures being confined to sand 
pits near its northerly extremity (S. of Hawkerland). The exposures 
^owed about 4 feet of red sand with seams of black ironstone (pan) upon 
C¥hitish, buff and pale yellowish sand with reddish horizontal streaks. 

Near Stonyford, at about half a mile east of Hawkerland on the north 
aide of the valley, yellowish, buff and red rock-sand containing a band of 
dark red loamv clay was exposed. This sand m^y represent the upper 
fext of the Peoble Beds or the base of the overlying series. Between 
Qoosemoor and the outskirts of the common, called Colyton Hill on the 
old map, the boundary of the sands is most indefinite. In one place the road 
Bection showed rather coarse sand-rock under pebbles — if the latter are not 
redistributed by fluviatile action or ndnwash the Pebble Bed boundary 
"Vrould follow the streams round Goosemoor, and the sand series would not 
Ibe represented west and north-west of that place. These difficulties tend 
to show the intimate connection of the Sand series with the underlying 
Pebble Beds, if they do not prove the latter to be the gravelly base of the 
former. 

South of Broad Oak the sands on the map margin seem to contain much 
Hack ironstone (pan), to judge by surface fragments. 

At BrickhouseFarm the sands appear to pass down into Pebble Beds, as 

a section by the road exhibited red laminated sand with occasional thin 

Cprey seams, under from 5 to 8 feet of red sand with grey streaks containing 

H few pebbles and sub-angular fragments in lines here and there through it. 

fhis upper bed, however, may possibly be a redeposit. 

At tne map margin near West Hill CLurch red sand was exposed in a 
well under a gravel soil, probably redistributed Pebble Beds from 6 to 
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7 feet in thickness ; water was obtained at 35 feet from the surface. The 
well appears to have been sunk to some depth in the Pebble Beds and throng 
the base of the overlying Sand series, as Pebble Beds were exposed in a pit 
at 2 or 3 chains to tne north of it, consisting of pebbles chiefly quartzite 
and Quartz in red sand which occurs also in two lenticular seams in the 
graveL 

In the above notes no mention of the occurrence of calcareous 
matter in the Sandstone series is recorded, the concretionary 
character observable on the coast section may however occur at 
a higher stage in the series than the parts of it embraced in 
Sheet 325. The partially consolidated character of the rock 
which is, strictly speaking, rather a sand-rock than a sandstone 
also favours this view. The occurrence of clay pockets and seams 
in two of the localities is worthy of note as suggesting a com- 
parison with the intercalated marl and sandstone at the base of 
the Sandstone series at Sampford Brett, near Williton. 
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CHAPTER IV. 

CONTEMPORANEOUS IGNEOUS ROCKS IN THE 
LOWER PART OF THE NEW RED SANDSTONE. 

1. Stratioraphical Relations of the Exeter Traps. 

Conybeare and Phillips* point out the occurrence of masses of 
amygdaloidal trap interposea between beds of the New Red Sand- 
stone formation at many points along a line of from five miles 
north to five miles souto of Exeter, such as the localities of 
Killerton, Silverton, Thorverton, at Upton Pyne, Poltimore, and 
Poucham, a little north-east of Exeter (evidently the West Clyst 
patches), south-west of Exeter, and near Dunchideock. 

A still earlier reference to the amygdaloid of Poucham, Upton 
Pyne, and Thorverton was made by J. F. Berger in 181 l,f while 
W. G. Maton (as well as Polwhele) noticed the volcanic 
characters of the Thorverton Stone in 1797J[ 

In these references two localities are difficult to identify, viz., 
Toucham, which mi^ht refer to Posbury, although it looks like a 
corruption of Pocom oe ; and Upton Pyne. The aescription of the 
Upton Pyne occurrence by Conybeare and Phillips, viz., conglo- 
merate of Heavitree type, imder several feet of red argillaceous 
sandstone, resting " on relspar in mass, containing a few lamin® 
of calcareous spar and some crystals of quartz, forming the roof 
of a mine of btetck oxide of manganese which is worked to the 
open day," is rather descriptive of the Crediton valley breccia, 
with numerous felspar crystals and quartz por^yry and other 
igneous rocks than of trap. In De la Beche's Report, 1835,§ a 
much fuller accoimt is given of the various occurrences of trap, 
and Mr. W. Vicary in 1865 recorded the discovery of new 
localities,! I and the results of excavation in some of the well- 
known quarries. In the old geological map, as may be seen by 
a comparison of Sheets 21 ana 22 with the Sheet under descrip- 
tion, it will be found that the boundaries of the Trappean 
rocks are generalised as between Exeter and Dunchideock, at 
KiUerton, Dunsmoor, and S.W. of Crediton, whilst the re-survey 
has proved the severance of parts of these masses bv denuda- 
tion; secondly, that in some cases, as between fieare and 
Budlkke, and m Silverton, the strike of the rocks seems to cross 
the new boimdaries at right an^es ; and thirdly, that the present 
map shows patches at Fishford Farm, south of Broad Clyst, south 

* Outlines of the Qeolog^ of England and Wales, 1822, pp. 294 to 298. 

t Trans. Geol. Soc., vol. i., pp. 100-102. 

t Observations on Western Counties of England, vol. i., p. 96. 

S Report on the Geology of Cornwall, Devon, etc., pp. 199 to 216. 

II Trans. Devon. Assoc., vol. i., p. 43. 
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of Spraydown House, on the north-west side of Silverton, and 
nortn and west of Thorverton that are not indicated on the old 
map. 

Mr. F. Rutley visited Exeter during the re-survey in 1876, and 
examined the traps of Knowle, Western Town, and Pocombe 
(south-west of Exeter), and of KiUerton, Rewe, Raddon, and 
Posbury. He regarded the rocks of Knowle and Western Town 
as olivine basalts, and considered basalt a term applicable to the 
series with the exception of Killerton, where he inclmed to regard 
the rock as a Minette. 

In 1887, during the re-survey of the older rocks of the Chud- 
leigh district, the Dimchideock basalt was reinvestigated. Dr. 
F. H. Hatch pronounced the Dunchideock rock and that of the 
neighbouring mass at Knowle to be porphyrite, the Pocombe, 
Raadon, Crabtree, and fiudlake (east of Killerton) rocks to be 
Olivine basalt or melaphyre, and the Killerton Park rock a 
Mica porph}nite. Baron von Reinach visited the Exeter district 
under the writer's guidance in 1891. He submitted specunens 
of the traps then collected to Professor Bucking, who .pronounced 
the Dunchideock rock to be melaphyr with Olivme ana Bronzite,* 
the Posbury and Pocombe rocks to be melaphyr with Olivine, 
and the Knowle and Spencecombe (north-west of Crediton) rocks 
to be Mesokeratophyr, and Biotitmelaphyr with Olivine.! 

In 1892 Mr. Bernard Hobson communicated an important 
paper on the basalts and andesites of Devonshire to the 
Geological Society, the result of the examination of a series ot 
specimens collected by him on the spot. All the localities, with 
tnree exceptions, are to be found m Sheet 325. They are as 
follows; — ; ' 

From thre^ quarries in the Dunchideock mass ; from a quiemy knQwn .ob 
Knowle quarry in the adjacent mass on the north between Dariiifora and 
Higher Vv hiddon ; quarry apparently in the larger mass of the Weetown 
patches (Western Town on th6 old map) ; laive quarry near Pocombe 
Bridge by the high road to Exeter, known as rocombe Quarry ; ^nany 
north of the above in the Barley House patch ; quarry at West Clyst, oppo- 
site the turning to Poltimore Park ; from four quarries Cone .b^ipg in 
Columbjohn wood near the western extremity of the masd) in aifferenc parts 
of the most southerly of the two large masses in Killerton Park, libd rtom 
one quarry in the northern mass ; from quarry in the -patch between Killer- 
ton and budlake ; quarry at Beare Farm ; quarry north of Rewe by ^^ 
road to Silverton near Heazille Barton ; quarry at Dunsmoor^ t\ie eastern- 
most of the three patches near Stumpy Cross, about 59 chains soU^K of 
Silverton Church; old quarry (now a pdndV in ih6 ' grotniltte (tf-SlW^Hon 
Park (Combe Sachville) 195 yards west of tne house ; Raddon Quarry in 
the mass west of Thorverton ; Posbury Quarry. - - : - 

For the more precise localities of the quames the reader is referred to 
Mr. Hobson's paper.! 

It will be seen from the notes in preceding chapter, on New 



*Rev. J. J. (Jonybeare (Ann. Phil.. Sept., 1821, p. 165), doubtfully 
mentions *' bronzite as a constituent of the Amygdaloid. Mr. B. Hobson 
failed to detect it in his specimens of the Dunchideock rock. 

t Geol. Mag., No. 336, p. 247, Juue^ 1892. ' ; 

I Quart. Joum. Geol. Soc, vol. xlviii., p. 496. 
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Red rocks, that making every allowance for the considerable 
denudation which the Trap rocks have evidently undergone, at 
least, in the district south of Exetor and in the Crediton area, 
their distribution points rather to a series of local eruptions, 
than to a connected stream or streams of lava emitted from one 
seat of eruption, and subsequently insulated by denudation. 

There is also, as may be seen from their situation, a consider- 
able difficulty in the way of r^arding such rocks as the basalts 
of the Exeter and Dunchideock district evidently at or near the 
base of the New Red rocks, as contemporary with the West 
Clyst, Wishford Farm and Poltimore patches, although their 
contemporaneity with the Posbury and Spencecombe masses is 
not unlikely. 

It will be convenient in the following notes to treat the rocks 
in the order and manner of their occurrence in local chains or 
clusters as follows : — 

1. Dunchideock to Exeter. 

2. Poltimore and West Clyst. 

3. Killerton. 

4. Silverton. 
6. Thorverton. 
6. Crediton. 

I. DUNCHIDEOCK TO EXETEB. 

Dunchideock, 

The Dunchideock basalt commences at a quarter of a mile 
south of the area in Sheet 325, but near Whiiteway, one and a half 
miles further south, there Ls some indication of similar rock. The 
superficial extent of the basalt on the north side of the fault, 
altnou^h doubtless due to a great extent to the denudation of 
overling breccia, maj be also ascribable to a greater original 
thickness. A short distance south of the fault a band of New Red 
strata of local derivation from Culm rocks intervenes between the 
Culm and basalt, continuing northward round the mass almost 
as f&r as Dunchideock. At and east of Dunchideock the basalt 
rests directly on Culm rocks forming a thin attenuating band 
separating them from the overlviri^ breccias. It is rather doubtful 
whether this band is superncially continuous in the valley 
bottom with the basalt of^the Knowle mass south-east of Ide- 
stone, but that they were ori^naUy connected in mass between 
Idestone and Dimchideock is exceedingly probable.* In the 
Idestone lane the basalt is much minglea with masses of hard 
breccia and indurated sandstone with pale greenish spots, as if 
caught up in a lava flow. The rock exhibits both the vesicular 
and non-vesicular type. In the former agates have been formed 

• It should be mentioned that " Knowl " was the name given on the old 
series map to a farm about a mile N.W. of Idestone. Its position is cant of 
Bamridge on the new series map. The locality must be di^^tinguished from 
Knowle, by Spencecombe, W.N.W. of Crediton. 
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in some of the vesicles, suggesting some comparison with the 
German " Mandelstein." Deposition prior to the lava flow is 
shown hy a fringe of breccia resting on the Culm and indurated 
at contact with the basalt. This mterrentng stratum extends 
for some distance on either side of Idestona The overlying 
breccia at the cross roads west of Marshall Farm contains frag- 
ments of the trap and altered rocks in a red loamy matrix. In 
one spot noduhir fragments of brown scoriaceous-looking rock 
were noticed. (See Fig. 14.) 

JJe la Beche says:* "Above Tdeston and Knole we find porphyries 
sometimes containing crystals of quartz, at others of felspar, and 
occasionally of both together*— a very interesting fact, inasmuch 
as it is the only locality with which we are acouainted where 
any portion of those quartziferous porphyries, of wnich fra^ects 
are so commonly found in the red conglomerate between Exeter 
and Teignmoutn, occur in place." "I hold," says Mr. Hobeon, 
" that Be la Beche was misled by the quartz inclusions in these' 
basalts into regarding them as quartz porphyries." De la Beche 



Fio. 14.— Section at Belvidere, war DuntAideoek. (Sir A. Okikib.)^ 




B^ breccia, with fra 
of igneous rocks an< 
dere of quartz porphyry. 
a Culm-measures. c Lavas. 

also refers to the intimate connection of the traps of Western 
Town with the "conglomerates and sandstones above them," 
and to their apparent mtermii^ling near Ideston. 

By the road to Haldon Belvidere, a quarry shows very hard 
dark bluish grey basalt, with veins or fissures at various inclina- 
tions containmg red sandy material, and lined with chalcedony 
and carbonate of lime. 

In the lower part of the Dunchideock basalt by the road to 
Doddiscombsleigh, at Dunchideock Church and in other places, 
overlying sandsTiave filled cooling cracks in the basalt by down- 
ward filtration. Mr. Vicary mentions the occurrence of litho- 
mai^e in the trap at Haldon. 

Weatovm. 

The Westown basalt forms a group of five patches, three of 
which are small, and apparently bounded hy fault on the north. 
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and one near Halscombe surrounded by breccia, at some distance 
from the others. The largest mass appears to rest on Culm 
Measures on its northern margin, but to have overlapped the 

Fio It—Sectum at We»t<Mn Jde 




edge of prior New Red deposits, as Mr. Vicary* had a pit dug 
in the quarrj' floor and found a layer of indurated sandstone, 

* Traiu. Devon Assoc, for 1865, p. 40. 
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ordinary loose conglomerate containing trap pebbles and Beekites. 
Unless the trap pebbles mentioned were scoriae or other volcanic 
ejectamenta preceding the outflow of the Westown lava, their 
presence in the breccia beneath basalt would point to the exist- 
ence of earlier emissions concealed by the New Red Rocks, and 
would tend to impair the value of the basalts as a relative strati- 
graphical horizon. 

The sketch (Fig. 15) shows the association of hard light 
red sandstone, mottled with gi'ey spots, in decomposed basalt in 
a disused auarry in an orchard at Westown. It is difficult 
to account lor the interlacing of the sediment, unless we suppose 
lava flows with intermediate sandy accumulations successively 
disturbed, sheared out, and baked. The small patch on N. of 
Westown appears to be surroimded by Culm rocKs, and probably 
owes its position to a fault. 

Pocombe, 

The original connection of the Pocombe and Barley House 
trap patches is sufficiently obvious, but there is no proof of their 
having formed a part of the Western Town and Knowle rocks. 
De la Beche alludes to the " Pocombe rock " as " chiefly a hard 
siliceo-felspathic compound with occasional, though not numerous, 
vesicles . . . much employed for roads and buildings. The 
vesicular character is more apparent ... on the north at 
Little Barley than at the great quarry near the high road." 
Mr. Vicary gives the thickness of the Pocombe basalt as from 30 
to upward of 70 feet. A pit in the deepest part of the quarry 
floor, filled up prior to 1876, penetrated Cfulm shales. 

The road cutting opposite to the quarry entrance showed very 
hard dark bluish grey oasalt on horizontal beds of hard £Etwn- 
coloured sandstone, inosculating with basalt and resting on Culm 
shales and grits, which break in small pieces and betray slight indi- 
cation of alteration near contact. The actual junction of the 
basalt with the overlying sands, loam and breccia with igneous 
fragments was not exposed, but the latter were seen very near it, 
and aflbrd easterly and south-easterly dips by the lane to Ida 
A thin gravelly layer apparently impersistent separates the 
basalt from the Culm in places. 

The Barley House basalt patch was imperfectly exposed in 
more or less overgrown auames in which the rock contams small 
red (decomposed) mica nakes and occasional crystals of sanidine, 
and locally seemed to inosculate with hard red sandstone. 

The northern part of the Pocombe mass was exposed in a lane, 
the section resembled that in the quarry in tne West Clyst 
patches opposite the road to Poltimore. Tough blackish sandstone 
and red and brown sand with fragments of basalt occur in an 
irre^ilar dyke-hke manner in vesicular basalt (pisolitic vesicles 
filled with a white substance) much disintcgrateci in places. Mr. 
Teall regards the Pocombe rock as a trachyte ^vith oBvine, 
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Northemhay, Exeter. 

^ Mr. Thomas Andrew remarks on the Northcmhay rock as 

^Uows : — " If a line be drawn from Gandy Street up the High 

^^reet to Lonf^brook Street, then descend to the bottom of tne 

?Jfeet and follow the line of the ancient brook to the South 

''''^estem Railway Station, you will find encircled the igneous 

^k on which the Castle of Exeter stands. The least exposed 

i^ortion of this rock is very compact and ponderous. It 

^Uinerous fissures crossing it in all directions are filled with white 

-fiard. veins of calcareous spar. Above this the stone is more 

porous and light and without veins. Its groimd inclining to 

^e<i is charged with mmierous very small specks of white 

^fi/of^reous spar. Near the surface it is still more porous, light 

^Txcl ruddy, and the many white spots now enlarged and filled 

^^ t.l>. a white soft chalky substance give it some resemblance to 

^ti^ IDerbyshirc toadstone. ^Vhen the cells are emptied of their 

^^^'^ tents (by weathering) the stone has much the appearance oJ 

^^^^ j)umice ; but it still retains considerable weight. It at last 

JJ^S'^^nerates into a red clay, which comprises the surface of the 

^"^^5* tie Hill, from whence "no doubt this eminence received the 

e of ' Rougemont.' " * 

is is the best macroscopic general description of the Trap of 

INorthenihay type to be met with, and is given here 'is the 

cDsures are now very insignificant. Mr. Andrew informs mo 

t an excavation in Southernhay recently (1900) exposed trap, 

^i^^^cr a toncfue from the Northcrnhay mass or intrusive in tho 

N^owRed. ... 

-^ jtr*lie Northernhay rock is now verv imperfectly exposed in the 

'^ ^^x*themhay pleasure ground. De la Becht^f tells us that, at two 

^^ t lirce years before the date of his Report, 1885, a good section 

^*^ t lie rock was exposed '* when a new road to Tiverton was cut 

*^^<^^ugh part of its base: much vesicular rock was seen, the 

^^^icles often containing a gi-een earthy mineral readily removed 

y ^itmospheric influences." He adds, that judging from the 

^V^"*^^ in the old walls of Rougemont Castle, ** a large proportion 

* >vhich were probably taken from the spot on which it is built, 

^^icular rocks must have been commonly quarried at that period 

.^ IRougemont, some of this rock being porphyritic from the 

^*^5i^inination of crystals of felspar through the mass." 

^ ~C>r. ShapterJ alludes to the trap boundary as passing "along 
p,^^'^ thcmhay to the middle of the Cathedral yard," and crossing 

^^« Street and St. Paul's Street, but no proof of the extension 
^« the trap across the High Street was c»l)tained. In junction 
-j^^lithc Culm Measures the Trap extends from Hills Court 
j/* "^irsery, along the north side of tbc South Western Railway, 

■**^Jii I3aiTack Lane to the New North Road railway bridge, 

ji-. Prom a pa])er ])rinted for private circulation, entitled " The Geological 
^^tioinena of Exeter and its S'eighbourhood." 
"J Report on Geol., etc., pp. 203, etc. 
♦ The Climate of the South of Devon, ind edition, 1862, p. 67. 
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and thence along the base of the steep slope in Northernhf 



grounds to Queen Street. Excavations m the cutting betwee 



JNew North Road and Barrack Lane bridges in 1877 disci 
very vesicular trap at the Weighbridj:jc near the former, whib 
near the latter, trap with vesicles full of a white substance w 
exposed. At 2 chains from KaiTack Jjanc bridge bluish Cul 






shales, reddish grit and red clay were visible, probably along 
oblique fault leading south-ei^st, so as to allow of the nortne" 
side of the cutting being faced with Trap. At a walled-up porti* 
very hard trap seems to have been got out in large blocks of 
lilac-brown colour, with small iron shot vesicles, recalling tf 
Barley House rock. 

In an excavation for sewage (March 27, 1900) wh< 
Northemhay Place joins the High Street, the Northernhay Tr^ 
was encountered imder 3 or 4 feet of made soil, was visible " 
some feet, and was said to have been encountered dow^n to 18 fe 
from the surface. 

The Trap may occur m a thin iniuersistent sheet under 
river gravel between the Higher ^larket and Queen Stn 
Station, extending for a short distance down Paul Street a: 
Northemhay Street. 

In drainage excavations in front of the chambers between U^^fc^® 
G. P. O.* and Albert Memorial Museum in Queen Street, Cu 
shales were reached at from 5 to (i feet from the surface, un< 
surfece earth, gravel, and marl. Unless the tenn marl 
applied to a thin layer of decomposed trap it must be includi 
in superficial deposits. 

In the foundations of the Rougemont Hotel Trap was expos* 
under a very uneven capping of gravel and clay, averaging 6 f<^^ ^^ 
in thickness. 

On the east side of Northemhay drainage excavations disclo^^^^^ 

the following section near Edwards' Hat and Cap Factory :^^^ 

1876 :— 

Feet. 

Made soil 3 

Reddish brown earthy clay with stones - - - 4 
Grey clayey band ------- 1 

Decomi)osed trap visible to a depth of - - - 7 

In 1876 the foundatioiLS of a house in Ma**giave Alley near the (thenC^- ' 
residence of Mr. J. M. Martin, C.E., disclosed very nibbly decomposed Trapc^'^ 
the sides of th6 excavation seemed to be in made ground, or di.sturbecTF''^^ 
materials of New Red breccia. 

The relations of the Northemhay Trap to the New Red roc 
are by no means clear. 

II, POLTIMORE AND WEST CLYST. 

The Poltimore Trap patches are five in number, one on either 
side of the Culm inlier north-east of Pinhoe, one in contact with 
the spur of Culm Measures at Bampford Lodge, near Poltimore, 
and two near Wishford Farm, south of Broad Clyst. The occur- 

* Since removed to the High Street. 
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pence of basalt at Wishford (Fishford on the old map) Farm was 
arst pointed out in 1865 by Mr. Vicary. 

The Culm inlier forms a hill feature; along its southern 
boundary at West Clyst Farm Trap is evidenced for half a mile, 
Its relation to the New Red Sands on the south was not visible. 
On the north side of the inlier Trap is exposed in a quarry 
Dpposite the Gatehouse to Poltimore Park. The rock consists of 
hard grey basalt splitting into small pieces ; it is in part vesicu- 
lar, in places intersected by uneven joints rescmbfing a rude 
3leavage, and at lirst sight simulating the appearance of an 
iltered sedimentary rock. The quarry faces are intersected by 
Four vertical dyko-1ike masses of tough red sandstone, mottled 
with small greenish spots, partlj blackened by manganese, and 
frequently exhibithig a nodular jointing. The pipes of sandstone 
in the Trap would justify the inference that tlie surrounding 
New Red sands were deposited upon it. The Trap is locally 
called " Mahn." 

Between the western end of the inlier and the Culm boundary 
near it westward there may be a small patch of Trap, but the 
3vidence was deemed too obscure to warrant its indication on 
the niap. 

The Trap of Bampford Lodge, Poltimore, was very imperfectly 
3xposed, the rock appeared to be much decomposed, and contains 
large vesicles filled with a white substance. Its relations to the 
Culm on the north-west and to the New Red sands were not 
visible, it may be faulted against the former and pass under the 
latter. 

The two patches of Trap, at and east of Wishford Farm may 
be connected, and bounded on the north by a fault possibly 
oringing up a strip of Culm Measures, of this, however, no 
sufficient proof could be obtained. At Wishford Farm red and 
brownish laminated sandstone furnished a southerly dip of 13°. 
Tust north of the farm Trap was exposed, its junction with the . 
iandstonc being concealed. On the west side of the road very 
vesicular Trap was quarried, the vesicles being filled with white 
jubst4mo(\ The r<)(^k is partly disintegrated, and toward the 
mrfacc forms a rubble of angular stones. In one part ironstone 
lodules, binding nuclei of red sand, appear to be residual from 
;he denudation of overlying sands. A auarry in fissile sand- 
stones north of the above gives southerly dips of from 20" to 35"*, 
md in one part as high as 43*". Unless the sandstones arc false- 
Dedded on a very large scale, these dips point to a fault 
boundary, probably on the north side of the Trap. 

The easternmost Trap patch was evidenced by surface stones, 
md in a small disused quarry near the lane. An imperfect 
section in the lane, 5 feet in height, showed a boss of Trap 
Detween laminated blackish sand-rock and reddish and blackish 
.aminated sandstone, the laminaj being converted iiito ironstone, 
ind curved or bent over near the Trap rock. 

The position of the Wishford Farm Traps unless an extensive 
iult intervenes between them and the outcrop of the Marl series 
Dn the east, either places them some hundreds of feet higher in 

4074. e2 
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the New Red rocks than those of the Dunchideock series, or 
necessitates an unconformity between the sands and overlying 
marls. The same argument applies to the Traps of the Killerton 
district. 



III. KILLERTON. 

The Traps of the Killerton district consist of seven patches and 
a few very small exposures, generally faulted repetitions of the 
base of the neighbouring patches. The group is continued 
between the Exe and Culm rivers, by eight or nine masses 
between Rewe and Silverton.* 

The andesite of Killerton Park forms a hill feature breached 
by a valley which seems to have been cut through the Trap to 
underlying New Red beds thus separating it into two large 
masses. The southern mass extends from the high road at the 
sixth milestone over Dolbury Camp to the western end of the 
wood near Columbjohn. The rock breaks through the copse 
crowned summit in very hard dark grey crags, and is also 
exposed in small quarries and in quarries in the wood near its 
western extremity, but its relation to the New Red sand and loam 
was everywhere hidden by the grassy slopes. 

On June 24, 1876, an excavation behind Killerton House showed brown 
loamy soil with numerous rather large fragments of the igneous rock upon 
red sand-rock with grey bands, and impersistent marly seams. In the dis- 
used quarries near its western extremity the igneous rock was only par- 
tially exposed. In one quarry a breccia or volcanic agglomerate was 
exposed consisting of light red indurated sandstone with buff spots asso- 
ciated with numerous fragments of vesicular trap. In an adjoining quarry 
a thick bed identical in character with the above rests upon trap vesicular 
throughout, and passing or giving place downward to a compact rock w-hich 
forms the lowest part of the exposure. 

At Columbjohn an old river terrace deposit conceals the rocks, but on 
September 27th, 1876, an excavation on the north side of Columbjohn Mill 
(named on the old map : the most northerly houses by the alluvium on the 
new), to a depth of 6 feet, disclosed disintegrated trap, and near it red 
loam of the New Red, but the junction was concealed by talus. It is not 
certain whether the Trap is a small faulted patch, or a westerly continuation 
of the mass on the east. 

The northern mass in Killerton Park, although extending over 
a considerable tract of elevated ground, is, with the exception of 
small quarries near its eastern margin, indicated by surface stones 
and partial superficial exposures, but these were sufficient to 
leave no doubt as to its boundary on the north and west. 
Between Killerton Park and Budlake the relations of the patch 
of Trap are very indefinite ; as far as surface evidence enabled 
one to judge the Xew Red surrounding it might rest irregularly 
upon the Trap, but if this is the case the patch nuist be bounded 
by a fault on the south, as the deep lane cutting to Budlake in 
immediate vicinity to a quarry in the Trap, seems to have been 
entirely excavated in the New Red. The relations of the Trap 

* See also Sir A. Geikie, Ancient Volcanoes of Great Britain, vol ii., p. 98. 
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are, however, not suflSciently clear to prove whether the igneous 
rock might be part of a lava flow or a neck or pipe. As exposed 
in the quarry the rock is for the most part compact anci of a 
light colour, but it exhibits a darker colour and highly vesicular 
character in places. No distinct alternation between the compact 
and vesicular varieties is observable, although a stnicture 
resembling bedding is apparent tliroughout. In one place a vein 
of whitish arenaceous matter, about 6 inches thick, vertically 
intersects the igneous rock, which exhibits a vesicular character 
at contact with it. Mr. Rutley considered the rock to be "in 
external appearance much like a dolerite occurring near Glasgow 
but differing from it under the microscope in having less distinct 
crystals developed, and in the more plentiful occurrence of 
amygdaloidal cavities. It is more or less rich in iron oxides and 
in carbonates, probably of lime." 

By the high road between this patch and Killerton (south of 
Crabtree on the old map) a small patch of igneous rock, like a 
minette, rests irregidarl)r upon ruboly gravel* on red clay and 
"^sand — near this a good-sized block of similar rock was observed 
in the New Ked. The absence of appreciable alteration at 
contact in the gravels suggests the idea that the igneous rock at 
the top of the section, as well as the smaller piece, is a block 
derived from the Killerton mass, but if so, the Killerton rocks 
would be older than the surrounding New Red, and might, as 
far as surface evidence goes, be intrusive. 

The lane, from Budlake eastward toward Hollis Head furnished 

an interesting section of Trap patches, remnants of a formerly 

continuous lava resting on New Ked rocks and stepped by nearly 

north and south faults. Proceeding westward from the New Red 

gravels a patch of Trap is exposed resting upon blackish sand 

succeeded by gravelly oeds upon red clayey and loamy materials. 

The Trap junction is repeated by two faults 34 yards apart. Red 

sand was exposed near Budlake, but much of the section was 

walled up. These faulted patches cannot be traced, and seem to 

terminate on either side of the lane along their respective faults. 

In the northern avenue to Sprydoncote, however, there is 

evidence of Trap probably along the continuation of one of the 

^ults. A paten of Trap may occur at Sprydoncote, but no 

Sufficient evidence of it was forthcoming. 

On the south of Sprydoncote Trap makes a hill feature on 
'^^rhich evidence of its occurrence is afforded by surface fragments 
Old small excavations in which the rock is much decomposed ; 
Itered sandstones crop out near the base of the hill, apparently 
assing under the Trap at its south-western margin, between 
re and Lower Comberay Farms there are two patches of Trap 
parated by a tongue of New Red, but in close proximity at their 

♦ This may be the locality mentioned by Conybeare and Phillips where 
ey observed the igneous rock " resting on the large grained conglomerate " 
I the road from Killerton to Silverton, Qeol. Lng. and Wales, 1822, p. 
^. The fact was also noticed by Mr. Vicary. 
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northern extremities. A quarry near the northern end of the 
easternmost patch at Beare Farm gave the following section : — 

Feet. 

Brown sandy surface soil. 

Red loam and sand \iith fragments of Culm grit - - - 5 

H()U red rock-sand - 6 

Dark red rock-sand ^Wtli giecnisli grey spots containing 

fragments of Trap in the lower part 5 

Finely vesicular Trap forming the lowxr part of the quarry. 

At the entrance to the quarry the Trap seems to be cut oft' by 
a fault throwing down New Red rock on the west and probably 
rurming into the fault at Beare, Taking the relations of 
the Poltimore and Killerton Traps in review we have positive 
evidence of New Red rock overlyuig them at Beare and probably 
also in the Budlake patch, south of Surydoncote, as well as in the 
Wishford Farm and Poltimore patciies, but east of Budlake we 
have certain proof of Trap ovcrlym^ New Red. It follows, there- 
fore, that the Traps are either on ditierent horizons, or that there 
is no distinction to be made between the New Red rocks above 
and below the Trap horizon except where their relations to it 
are clearly shown. Furthermore, w4iere the relations are abso- 
lutely indefinite it is difficult to determine Avhcther the eruptive 
rock fills a volcanic orifice, conceals a vent, or is the fragment of 
a lava stream. 

It seems highly probable that the volcanic rocks between 
Rewe and Silverton were connected with the Killerton eruptions, 
if not from the same vent, from synchronous and neighbouring 
sources. 



IV. SILVERTON. 

The mass of Trap on the north of Rewe and HeaziUe Barto: 
is separated from a smaller patch at the Mill on the east by 
narrow valley cut through to New Red rock. The smaller patcl^*^* 
was exposed in the lane toward Poundsland, resting on w^.^ 
loamy Simd, succeeded by earthy gi-avcls containing no appare: 
trace of igneous rock and dipping persistently southwai 
Assuming tliat the section is unfaulted, it affords evidence ol....,^ ^ 
considerable thickness of New Red rocks under the Trap. T!>*ie 
larger mass forms a ridge of higher ground west of Old Heaz^ jj^ 
Farm (Hazel Barton on the old map), and north of Heaz:^lie 
Barton (Rew Mill on the old map). At the former place, l>^3ds 
of rather coarse reddish brow^n sandstone dip in a saiJLt;Ii. 
easterly direction at 12° near the Trap; as the actual junction 
was not seen, it is impossible to say whether they overlie or 
are faulted against the igneous rock. Between the roads neaJC- ita 
western extremity the Trap is exposed in a quarry. The rocl 
contains large vesicles throughout, in places showing flax: ion 
lines, the vesicular character is on the wliole more pronoui^<^ 
in the upper part, and the rock is more compact in the lo^w-et 
part of the quarry. In one spot an appearance of spheroi^*^ 
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jointing was noticeable, the rock splitting in thin concentric 
flakes. Red and blackish sand was seen on the top of the 
northern side of the quarry. It is probable that the Trap 
overlies the New Red beds on the north, and not improbablo 
that it may bo overlain by them on the south. From surface 
evidence, which is meagre and unsatisfactory, the New Red 
sands appciir to be large! v associated with clayey and loamy 
materials between the rfeazille Trap and the Stumpy Cross 
patches on the north. 

At Stumpy Cross and Dunsmoor there are three patches of 
Trap isolated by denudation and possibly displaced by fault 
The Dunsmoor patch is exposed m a small quarry near the 
Farm, but its relation to the surrounding New Red strata was 
nowhere visible. 

The westernmost patch makes a more marked feature than 
the others, and exhibited definite relations to the New Red 
rocks in a lane section near its western extremity. The section 
shows pale grey weathered compact trap overlying friable red 
sandy rock of rounded grain and splitting in shaly laminee, 
which was seen dipping southward near it on the north. On 
the south the Trap rests on indurated sand-rock, exhibiting an 
incipient shaly structure below contact. As it is legitimate to 
assume that these three patches were connected as part of a 
continuous lava flow we nuist regard them as outliers probably 
severed from the Heazille mass by denudation. 

The Trap patches of Silverton are three m number. Of 
these two are very small, viz., near Silverton Park House 
(Combe Sachville), described by Mr. Hobson, and in the road 
north of Silverton Park Farm. 

Trap was noticed in the middle of Silverton by the road 
leading eastward from the road junction on the north-west of 
the church, whence it extends southward for about thirty 
chains, evidence of its occurrence having been obtained here an<l 
there, and in a north-westerly direction probably as far as tLfe 
hill south of Great Pitt Fann. The Silverton trap in its 
central mass is bounded by a fault on the west, the prolongation 
of which forms the eastern boundary of its northern extremity 
•S. of Great Pitt Farm, and of the southern extension by New- 
court. This circumstance no doubt accounts for the abnormal 
trend of the patch. 1 he only clear section exhibiting the relatioM 
of the Trap to the New Red was furnished by a lane to a farm- 
house in tlie south part of Silverton. (Fig. 16.) 

Here grey Trap rock (4), much decomposed and Sjplit up by 

ni-imerousnTe^ular joints, rests upon (3) Red sand-rock, in places 

st**in.ed blackish and brecciatea towards the base, upon (2) 

Rubbly breccia of imgular and sub-angular grit and quartz stones 

in a coarse dark red sandy matrix, and upon (i) Rubbly breccia with 

small stones and coarse loamy brccclated sand with intercalated 

hands of reddish sand. The church is built upon sand and 

breccia, but Trap was obsei-ved at a house adjoining the west side 

of the churchyard. 
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The following information was obtained from a well-sinker 
Mr. Tucker :— 

1 was sunl 

thrc 



At Mr. Copp's, next door to Churcli Cottage, a well v 
hrough 30 feet of igneous rock. 




At WelliUids (bakero) bhop igneous rock was penetrated to- 
lepth of 25 feet. 
Tlio blacksmith's ^machinist) shop opposite Tiverton CotUu, 
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(on 6 inch map) and Mr. E. Thomas's house arc situated on the 
igneous rock. 

On the south the Trap may be terminated by a fault. High 

southerly dips ranging from 14'' to 25° were obtained in the 

breccia oy the road north of Stumpy Cross, and an appearance of 

discordance in line with the termination of the basalt (if not due 

to redeposit) suggests a fault with low hade. The high dips through 

presence of faise-bcdding cannot, however, be relied on. On 

the north-west of Silverton and south of Great Pitt Farm 

(named on 6 inch but not on old or new 1 inch maps) on a small 

hill the Trap is evidenced by surface exposures in a copse. The 

relations of the sands to the breccias are so irregular that no 

dislocations can confidently be traced by their distribution so as 

to account for the position of the small basalt patches. This 

ixregular association will explain the absence of breaks or 

deflections in the boundaries of the breccia, where faults may 

ciross them, as any such deflections would be theoretical unless 

tilie positions of faults were actually witnessed in the vicinity. 

South of Red Cross, between Silverton and Silverton Park, a 
Ismail patch of Trap was exposed in the road section, which is from 
S to 10 feet in height. At three chains south from Red Cross 
Inard red sand-rock on blackish sand with bands of breccia dips 
"i^inder basalt, being altered near contact to a hard whitish sand- 
stone or a blackish sand-rock. The igneous rock was mostly 
€i>vergrown, especially in the upper part, but at 142 yards from 
Hod Cross breccia was shown overlymg it, and evidently let down 
V)y a fault,as blackish sand under Trap occurs at the base of the sec- 
"tion for 14 yards further. Twenty- three yards further Trap appears 
to form the section, bein«; cut off by a fault (not exposed) against 
x:^d sand, and clay overlam by Trap evidenced for 12 yards further. 
"Beyond this the section is obscured, so that the southern 
l)oundary of the Trap and its relation to red sands and gravelly 
ssand and loam exposed further on are indefinite. 

The well-sinker, Mr. Tucker, stated that the igneous rock had 

lH3en penetrated to a depth of 30 feet at Combe Sachville (SilvfTton 

IPark on the new map), and was found to rest upon yellowish 

s^nd. Enquiries failed to throw any light on the precise locality 

^f the above sinking. It probably refers to the quany, now a pond 

(shown on the 6-inch map), from which Mr. Hobson obtained his 

specimen. This section was visited in 1899. The north face of 

tine old quarry consists of trap ; the dip is southward, and at and 

xiear the entrance to the old pit the rock is seen to pass under 

Ted sandstone, with fine breccia or coarse sand seams.auout 5 feet 

thick. The Trap is more or less vesicular, and in places (as where 

it underlies the sandstone) is very vesicular. A small fault, shown 

l)elow a bed shelf, cuts off whitish shaly sandstone on an inoscu • 

lating mixture of sand and trap (thonstein porphyr ?). On a 

ledge just above the pond a vein of red grey-spotted rock lined 

witn calc spar occurs in the Trap. The quarry face is much 

overgrown with ivy, and the estimated thickness of trap above 

the pond siurface in the highest part is not much more than 15 

feet. On the north of the quarry there is no superficial evidence 
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of Trap, and there can be little doubt that it is cut off by a fault 
against breccia, and that this fault in its western prolongation 
affects the relations of the rocks in the lane north of Silverton 
Park Farm, south of Red Cross. 

On revisiting the lane section the exposures were found to be 
even less perfect than of yore, vesicular trap being visible in 
three places only, besides the exposure of its junction with the 
underlying New Red rock near Red Cross. The surface evidence on 
the west side of the lane loaves the extension of the Trap towards 
Silverton extremely doubtful, whilst on the east side its extension 
towards the Silverton Park quarry is most improbable. Throiigh- 
out the Silverton area it is not possible to distinguish New Ked 
rock above, from that below the igneous rock horizon, beyond 
the actual exposures of their relations, but there is sufficient 
evidence to show that the Trap rocks are high up in the Lower 
New Red, sufficiently so in fact to permit of their being regarded 
as practically on the same horizon with the masses round 
Killerton and near Stumpy Cross and Heazille. The position of 
the Silverton Traps in the New Red Series is further proved 
bv the absence of any traces of contemporaneous vulcanicity in 
tnc steep slopes of New Red breccias, travels and sands cut through 
in the excavation of the Exe valley between Silverton .and 
Thorverton, although there are Trap rocks both north and west of 
Thorverton, and these may well have been connected with 
those of Silverton. 



v. THORVERTON. 

The Thorverton traps consist of one rather large mass and 
two small apparently faulted patches. A specimen obtained noiir 
the Farm at the western extremity of the larger, or Raddon, 
mass was pronounced by Mr. Teall to exhibit the character of aii 
originally altered Ophitic Olivine Dolerite. 

West of Thorvorton the Trap forms a hill feature extendin«^ 
tor three-quarters of a mile to Raddon Court on the old map 
(the farm south of Raddon Court on the new map). This mass 
was well exposed in the road south of Lynch, where it rests on 
red rock-sand, indurated and presenting a greyish and red banded 
appearance in contact with the Trap, below which it exhibits a 
shaly tendency. The Trap is vesicular throughout, and in one 
place exhibits spheroidal structure, the rock flaking off in 
concentric coats. On the south the relation of the Trap to the 
New Red sand and lo.xm is not visible. 

At the Farm at its western extremity the Trap rests to all 
appearance upon hard even bedded sandstones dipping south. 
On the east of the Farm the quarry from which Mr. Hob^on 
obtained his specimen exposed rock of a bluish grey tint to a 
depth of about 40 feet, but the deepest part of the excavation 
was filled with water when visited. On the south-western face 
of the quarry the Trap is overlain by red sands, a fact previously 
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noted by Mr. Vicary.* From this observation it would appear 
that the Trap passes under the New Red rock on the south, and is 
therefore intercalated in it either as a lava or sill. In the lane 
between Lvnch and Raddon Court (on the new map) a small 
patch of Trap is thrown down by a nearly W.S.W and E.N.E. 
lault; on the north it rests upon hard red sandstone. Fol- 
lowing the direction of this fault a small patch of Trap, 
vesiciuar and much split up by irregular joints, is visible in the 
road to Fursdon. It exhibits spheroidal structure on a small 
scale and is apparently faulted against New Red gravels on the 
north, but on the south it rests on red sand mottled with 
large circular buff and grey spots and patches, ami dini 
northward at from 10° to 12°. The sand is altered for 
6 inches below contact, presenting a finely vesicular appearance 
-and red and blackish oands. I'he grey and buff spots are 
similar to, though much larger than, those so frequently met 
"with in the indurated sands in places inosculating with the Traps. 

Conyl>care and Phillipst found the igneous rock in one of the Iladdon 

fiianies ** covered by a sandstone bed of from 3 to 1 feet in thickness. • . . 
n one quarry at Thorverton, a line of sandy clay not nuite a foot thick, 
I>revents their actual contact. At other places^ especially at the Iladdon 
<iiiarrie8. the two substances appear to pjiss so insensibly into each other. 
. . *• At the Radden quarries we noticed the occjisional tendency of this 
<^t;lie Igneous) rock to split into basaltifonn balls ; and in one spot observed 
dfc traversed by nearly horizontal veins of its own substance, differing slightly 
:£ rom the mass by their greater compactness, and the largeness of the nodules 
^^rliich they contained. The veins of extraneous matter were mostly vertical, 
at a very high angle." 



Whether the Raddon mass and the outlying faulted patches 
once probably contiiuious with it were lavas emitted from a 
strrictly local source, or originally connected with those of 
Iverton is purely conjectural, still more hypothetical is their 
i^nal connection with the West Sandford and Spencecoiube 
.nd the Posbury and Yeoton rocks. In either case such r^onn sc- 
ions postulate an enormous amount of denudation, and, if true, 
stiould enable one to trace a line between pre- and post-Trappean 
^ew Red strata. 



VI. CBEDITON. 

Posbury and Yeoton. 

The Traps of Yeoton (phonetically spelt " Uton " on the new 
ap) and Posbury afford clear indications of their relations to 
le New Red series. The main mass occupies the hill between 
I^osbury and Folly, and occurs in rather a fragmentary manner 



* Trans. Devi Assoc, for 1S65, p. 49. 

i- Outlines of the Geology of England, etc., 1822, n. 298. See also J. J. 
CJonybeare, Ann. Phil., New Ser., vol. ii., p. 161, and De la Beche's Report, 
^liap. 7, p. 201, footnote, etc. 
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in ita'prolongation towards Yeoton. It is separated from the 
Yeoton paten by a narrow valley cut through to subjacent 
New Rett rock. 

Near Posbury And at Yeoton breccia with igneous Iragments 
rests on the Trap, and in the intermediate district upon the 
antecedent sediincnls, point Injif to the in-egular uiargiual 
termination of lava flows or to very irregular post-trappean 
denudation, probably to both. A quarrv in the Yeoton patch 
gives a section showing Trap rock (4), split up by niunerous hori- 
zontal joints into irregular laminie brokcii by irregular cross 
joints. For4foot from its base JJaron von Reinach, in 1891, recog- 
nised the type of the Saxon " Thonstein porphyr," which is a 
vesicular red and purple rock mixed with volcanic ash and sand. 
Below is a hai-d cnerly s:indstone (3) with finely vesicular lines 
and patches for 2 feet do\Fn fi-om contact with the Trap. Near 

Fro. 17. — QuariT/ at Yeoton. 




Scale about tl irty fett to an inch 

coutiU't the vesicles are filk 1 with \4hite matter Under this 
bed iiix- tough beds ot red sandstone (2) upon red sand-rock (1), 
ba:idiiil wJtli brownish stripes in plaecu and with a band of nearly 
angular grit and (|uartz stones, flie dip is S. by E. at an angle of 
10". About 40 feet of Trap is exposed in this quarry. From 
contact northward to the Alluvium the difference in level is 
about 55 feet, and may afford an indication of the thickness of 
the earlier New Red sediments. 

The Posbury mass of igneous i-ock is exposed in a small 
quarry on the summit south of Folly, and is evidenced by partial 
exposures in the upper slopes and by surface fragments. From 
its north-western boundary' to the Culm Measures, the thickness 
of underlying Now Red rock is probably not more than 40 feet, 
and on its Boutliem boundary about 20 feet. This attenuation 
toward the maigin of a basin of deposit is to be expected. 

Near Posbury Chapel a lai^ quany from 40 to 60 feet in 
depth, shows a very interesting section. For 3 or 4 feet from 
the surface Trap rests upon even bedded indurated sandstones, 
from 5 to 12 feet thick, m a depression, on the sides of which 
the upper beds successively overlap the lower. The beds rest 



YOtCANIC HOCKS. 



73 



lo. IB.— Section o/ 
agglomerate overlavn 
with tandttone and 

andeiiU at Potfiury, 
near Crediton. (Sir 
A. Geikie.)* 




upon Volcanic Agglomerate resemblii^ 
the Porphyr Breccia of Germany, charac- 
teristic of the Upper Sotem beds of 
tlie Pennian, according to Baron von 
Reinach. The agglomerate rests on Trap 
^vhich torms the base of the section. 
Mr. Vicary noticed the occurrence of a 
fine stratified arenaceous rock, altered in 
the lower part, on the east face of Posbury 
Quarry. 

The southern boundary of the Trap 
terminates eastward, allowing the newer 
treccias to rest on the older sands for 
t.en or twelve chains, when they are 
ftgain separated by a small patch or Trap 
near Venny Tedbom and Court Bar- 
tx)n, which was doubtless part of the 
I*osbury lava. Another patch, once no 

^oubt a part of the Posbury flows, is Uo„,^artefthcr-afry 
iround at Gunstone (StOCkaUay on the IkenmhmerateretUon 

old map). Kindslme. 

_ Tlie Gunstone Trap, as shown by the lane, is much split up by 
a. rregiilar joints ; it is partly mixed up with hard spotted sand- 
stone inosculations, and presents in places the appearance of a 
^^rolcanic agglomerate. The Trap in one spot is shown resting on 
"tough rewUsh brown sandstone exhibitmg a finely vesicular 
^jstrueture at contact. (See also p. 40.) 

This Trap patch is important as indicating the extension/)f the 
HffosbuT)' and Yeoton flows, from which it is severed by the 
:».ntervcnin^ valley of the river Yeo excavated in Culm Measures. 

Although it may be said to form a connecting link between the 

.H'osbury Traps and those of Spcncecombe and New Buildings, 
-^Eind the intervening breccias are largely formed of materials 
^cderived from the denudation of the Traps, it is not possible to 
~»orove that the horizons were continuously connected, and not 
:^mprobable that they were emissions from separate vents, 

Spencecombb a.nd Savd/ord. 

The Trap patches south of New Buildings arc, with the cxcep- 
■*Lion of the western termination of the long strip near Spence- 
■«rx>inbe, embraced in Sheet 325. They are outliers of an 
^svidently once continuous mass, and are doubtless much affected 
~Vty faults. 

Between Knowlc, Braitdiron Corner, and Spcncecombe the 
<:2hief quarry in the district is found on the summit of a hill, 
"V'hich will be referred to as Knowle (("rcditon) hill in contradis- 
tinction to the (quartz basalt) Trap of Knowle, near Duuchideock. 

* Ancient Volcanoes of Oreat BrituD, vol. li., fig. 231, p. 99. 
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On the six-inch map the quarry is called " Knowle Quarry." It 
was from this quarry that the specimen, pronounced by Prof. 
;/ . Bucking to be Orthophyr, or Mesokeratophyr, was obtained. ' A 
specimen from the same quarry in the Geological Survey collec- 
tion (No. 957) was described by Prof. Watts as containing 
olivine in association with orthoclase. 

The section in one part showed 40 feet of grey trap, very hard 
in places and in one part vesicular near the surface, with agates 
in vesicles. There were no observable fluxion hues, and the joints 
^ were lined with a variety of asbestos called mountain leather. 

In another place 100 feet of trap was exposed, very vesicular 
on the south face of the quarry. A tenaency to spheroidal 
jointing without concentric flaking was observed in three places. 

In one spot a vertical dyke or vein of New Red material, indu- 
rated clay with balls of hard sandstone, was noticed. In the 
jointing the rock reminded me of parts of the Dunchideock Trap. 
In three slides from this quarry, basalt, mica trachyte and mica 
porphyritc were determined by Mr. Teall. 

In the lane west of the quarry scoriaceous and very vesicular 
trap was exposed for about 95 j^ards, a pipe of indurated clay 
and sand in one place occurring in it. On its northern border 
the rock seems to be an admixture of sand and trap of an 
agglomcratic character, and further north, at the path leading to 
the quarry, sand and fine breccia are exposed. Near Brandiron 
Comer a thin strip of Trap, probably faulted, is visible. It is not 
certain to what extent the New Red rock on the irregular margin 
of the Knowle Quarry Hill mass is under or over the Trap. As 
far as the stratigraphical evidence goes the seat of eruption fi'om 
which the neighbouring Trap patches emanated may nave been 
situated on this hUl. 

The Knowle strip of Trap is evidently bounded by an east and 
west fault on the south,and rests on the New Red rock on the north. 
Its continuity may be broken by denudation, but there is not 
sufficient eviclcncc to show this on the map. The easterly termi- 
nation of the strip is almost certainly a fault, which also cuts off 
the Trap exposed by the lane to Spencecombe and in the quarry 
near the farm. 

The Spencecombe quarry exhibits 30 feet of purple trap rock 
traversed by thin nearly horizontal whitish veins and crossed 
by nearly north and south joints lined with asbestos. In 

Earts the rock can be quarried out in large blocks suflSciently 
ard and durable to be used as an ornamental building stone. 
In the floor and on the north side of the quarry it exhibits 
spheroidal structure and in places is coarsely vesicular, and 
associated with inosculating hard sandstone and trap, in dykes, 
veins, or contorted beds. The well in Spencecombe larmyard is 
in New Red breccia below the Trap. Our thanks are due to the 
owner Mr. Pope for forwarding our investigations in every way 
in his power. Although the Spencecombe Traps are shown on the 
map as continuous with the strip by the high road on the south, 
it is not improbable that they are insulated by denudation. 
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By the high road east of the turning to Spencecombe a pit, 12 
fco 13 feet in depth, shows bright red, false-bedded, rather soft 
■rock-sand, with seams of micaceous clay near the base ; in one of 
liese, about an inch in thickness, decomposed trap material had 
een incorporated. 
The Knowle Quarry Trap may be connected with the irregular 
ass between Me^idowend (Made end in the old map) and Wools- 
rove, but there is no evidence to be obtained in the intervening 
alley ; the same observation applies to a small patch just south 
f Woolsgrove. 
The mass between Higher Woolsgrove and Meadowend may 
severed by denudation along a depression on the summit east 
f Woolsgrove. 

In the angle of a field south of Xew Buildings and at 11 chains 
the east of Higher W^oolsgrove, the base of the Trap, 
ecoTn|K)sed and much split up by irregular joints, is shown 
esting upon felspathic ashy sand and line breccia, in part 
ugh and yellowish coloured, in part brown. These teds 
uggest the admixture of triturated volcanic ejectamenta with 
naterials forming before the efflux of the lava. This is the 
rovalent character of the New Red rocks bounding the Trap 
atehes on the east. The type is well shown in lane sections at 
andford Barton and West Sandford, near Cross, Meadowend, 
tc. At 6 chains south-east from Higher Woolsgrove, the Trap 
exposed by a hedge and exhibits a northerly dip (N.N.W.). 
The Meadowend valley insulates the Woolsgrove Trap from 
he two masses on the summit to the east. Near Ranscombe 
he most northerly of these patches exhibits the inosculating 
idmixture of Trap and sand so common in the series. The 
-assouthem mass may be faulted along its northern boundary, but 
^^^t is not well exposed. 

The Sandford Biirton or West Sandford Trap makes a hill 
eature west of the farm; it is exposed near its western 
extremity, where it exhibits a very vesicular character and 
ome secfimentary admixture. From the depth of the valleys in 
he tract under (M)nsidoralion, wc mav infer that the New Red 
ediments underlying the Traps attain to 100 feet or more in 

'thickness, and are probably much thicker in the more central 

^Emd deeper portions of the New Red valley. 

There can be no doubt whatever that the Traps above 

^described are mere fragments of the original volcanic emissions, 

nd that they were denuded and incorporated in the sediments 

ormed after their emission: but whilst this postulates a large 

-amount of erosion, it sinks into insignificance when we turn to 

'^he preponderating Quantity of igneous materials in the breccias 

"^hicn ciinnot be referred to these direct sources of derivation. 

^OT the Murchisonite, and granite fragments in the Breccias 

^^f Crediton and south of Exeter, the transport of granitic 

^^Haterials from the granite areas exposed by the denudation of 

tributary streams and carried into tne New Red lakes, fiords, or 

52reeks,may be suggested as a possible explanation. The samesource 



76 NEW RED SANDSTONE SERIES. 

can hardly be proposed for the large boulders and masses of quartz 
porphyry which occur in the breccia. These masses, to have 
come from the granite area would necessitate conditions little 
short of glacial. About Ide and throughout the boulder bearing 
breccia of Teignmouth, the blocks of quartz porphyry are such 
as would be more readilv accounted for by the destruction of 
intrusive masses in the (5ulm Measures (in some cases perhaps 
connected with the eruption of the Traps), than by even short 
transport from outside the areas of deposition. A small mass 
of quartz porplyTy, apparently intrusive, was observed in the 
Culm area on the borders of the granite, near Christow. 
In connection with the Thurlestone New Red outlier m South 
Devon, there is a patch of andesite which forms the upper 
part of a pipe in the Devonian, and is irregularly associated 
witli a decomposed acid rock: agglomerate is also present. 
When we consider the possibility, at all events, of the existence 
of vents for the Penuian lavas in the area now concealed by the 
Lower New Red rocks; and the probability, almost amounting to 
certainty, that the cones would be degraded and acid dykes 
exposed in the area where the crust was weakened by denudation 
durintj the formation of the boulder bearing breccias; it requires 
very little stretch of the imagination to conceive that such 
igaeous constituents as are found in the -breccias might be ready 
to hand without invoking transport from outside sources. 
Apart from the distance and the supposed superstructure of 
effusive rocks which the idea put forward by the late Mr. R. N. 
Worth as to the Dartmoor granite being the stump of a great 
Permian volcano involves, as Mr. Bernard Hobson says in his 
fourth reason against the theory, " It is highly improbable that 
the granite of the core and the lavas of the surface oi the supposed 
volcano were simultaneously exposed to denudation." 

2. Petrology of the Exeter Traps. 

By J. J. H. Teall, M.A., F.R.S. 

The petrological investigation of these rocks is attended with 
considerable difficulty in consequence of the widespread alteration 
to which they have been subjected. Much of this alteration 
appears to date from the Permian period, for fragments of the 
highly altered traps occur in the breccias and even in the clays, 
worked for brick-making in the neighbourhood of Exeter. It is 
highly j)robable that this alteration is of the lateritic type, so 
coi union in tropical regions of the present day, and That it 
furnished an appreciable portion of the red material of some of 
the 'basal rocks Delonu:inir to the New Red Sandstone formation 

In consequence of this alteration it is not ])ossible to obUiin, 
even in the largest quarries, such as those of Posbury and Knowle 
Hill (Crediton), completely unaltered rocks, and the nature of 
the original magmas cannot, therefore, be precisely determined 
by chemical analyses. 
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niie rocks consisted originally of orthoclase, plaCgioclase, bio 
t.itiO, augito, and olivine in varying proportion& Unindividualised 
in.t;cr8titial matter appears to have been rarely present. The 
felspars have often retained their characters, but the ferro- 
m^fc^esian constituents, with the exception of biotite, have been 
*^ittio8t completely destroye<l. Unaltered augite may sometimes 
jf^ observed, but no imaltered olivine has been detected in rocks 
^'iXici in 9itu. The augite has usually been replaced by carbo- 
^^os, and the oUvine by the red decomposition product to 
^^'i.Gh the term id(3mjgsit6.has been applied, or, in extreme cases, 
^Cerric oxide and carbonate. The common serpentinous mode 
^^composition has not been observed in any rock found in place, 
revalent oxidation of the iron-bearing compounds gives 
ominant red colour to the rocks — the depth ot tint varying 
the amount of iron originally present, ana the extent of the 
tion. 

e rocks have been examined at various times by difterent 

^ers. Mr. Rutley many years ago collected an important 

of specimens for the Geological Survey, and his manu- 

t notes on these specimens, and on the microscopic sections 

" from them, have been of great assistance in compiling 

following description. He not^ the frequent occurrence ol 

"^^i^oclase, tne presence of corroded quartz in some of the 

"tic rocks and the affinities of tne Killerton rocks to 

ettes. 
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from Spencecombe and Knowle Hill, near Crediton, 

e examined by Professor Bucking and named meso-kerato- 

or orthoph3nre and biotite-melaphyre with olivine.* Rocks 

Posbury, near Crediton, and Pocombe, near Exeter, were 

<nribed bv the same observer as melaphyre with olivine. Dr. 

". Hatcn described the rocks examined by him under the 

olivine-basalt or melaphyre, porphyrite and mica- 

^^c^hyrite (mica-andesite or trachyte). 

e most exhaustive account of these peculiar traps which 
i yet appeared is that by Mr. B. Hobsonf who has most 
dly forwarded his slides to me for examination. This author 
cnbes the Killerton rock as a mica-augite-andesite and places 
the other rocks examined by him under the general heading 
^tered olivine-basalts. 

1ht)fes8or W. W. Watts examined the rocks in the Survev 
^llection and recc^ised in one of them the somewhat unusual 
of pseuoomorphs after olivine and orthoclase. 

It thus appears that the observers who have examined these 
cks have not agreed as to ^^rhat they should be called. It will 
^^rhaps simplify matters if we recognise the fact that the main 
object of petrology is not to give names to rocks, but to discover 

" — 

* Permian in Devonshire, by W. A. E. Ussher, Geol. Mag.. 1892, 
pj^ 847-200. 

t On the Basalts and' Andesites of Devonshire, Quart Joum. Geol. See., 
voL xlviiL (1892), pp. 496 

4074 L' 
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their nature affinities, genetic relations, age, and mode of 
occiin*ence. 

The Exeter traps comprise several more or less distinct types 
which are connected by transitional forms. Two or three of 
these types will now be described. 

KiUerton Type. — The traps which form such a conspicuous 
feature at Killerton, N.E. of Exeter, vary somewhat in character, 
but are all closely aUied, so fietr as the nature of the magnoa is 
concerned. A specimen from a quarry in the park, on the 
Silverton side (944), may bo taken as typical. This is a porous 
grey rock, rough to the touch. Flakes of brown mica are 
scattered thougn a finely crystalline matrix. Under the micro- 
scope the rock is seen to be composed of biotite, iron-ores, and a 
matrix of microlitic orthoclase. One or two larger individuals 
of orthoclase occur, but these do not form distinct phenocrysts. 
The biotites are more or less corroded. Sometimes they nave 
been completely destroyed, and the spaces originally occupied by 
them are mdicated by clusters of opaque trains of iron-ore. 

When partial destniction has taken place, the biotite is pre- 
served in the centre, and the margin is represented by iron-ores. 
The porous character of the rock is strongly marked in the slide, 
and although some of the spaces merely represent irregular 
cavities, others probably represent spaces originally occupied 
by augite. 

An analysis of this rock was made by Mr. J. S. Grant Wilson. 
It is given below, together with the analyses of three allied rocks 
for comparison. 





I. 


II. 
55-49 


III. 


IV. 


SiOj - - 


56-41 


57-55 


5773 


TiOj - - 


117 


1-78 


1^58 


— 


AljOj - 


16*42 


1457 


13*67 


17^85 


?^- : 


8*60 


8^68 


1286 


4-44 


•02 


•66 


1-17 


3-90 


MnO - 


•28 








CaO 


1-83 


•68 


1-20 


3^65 


MgO - - 


2*55 


3-61 


•52 


1-77 


KjO - - 


965 


7^87 


7-77 


7-65 


Na^O r - 


256 


186 


2-09 


3-77 


COj - - 


•33 




•62 


•09 


1^206 - - 


— 


•27 


•15 


16 


Ign. less CO2 - 


•21 


396 


145 


■ 




10003 


99*43 


1W63 


100^85 



I. Biotite-trachyte (Biotite-orthophyre), Killerton Park, Silverton side. 
(944.) 

II. "Cuselit" (Rosenbusch). Dyke in Ottweiler beds, near Winterbach, 
Rhenish Prussia. Elemente der Gesteinslehre (1898), p. 229. 

III. "Ortibophyr." Bed in Lower Rothliegende, Kothelgehan, near 
Oabarz, Thuringia. E. Weiss. Jahr. d. preus. geol. Landesanst for 1883, 
p. 235. 
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"- Trachyte of the Arso stream, Ischia ; contains olivine. •* Ciminite *' 
"VVashington. Analysis by Fuchs, quoted from Italian Petrological 
by H. S. Washington, Joiim. of Geol., vol v. (1897), p. 354. 



le above analyses leave no doubt as to the affinities of the 
It is aUiea to the " orthophyres ** of Permian a<je of 
Prussia, the Thuringerwalct and France, to the ciininites 
>r. Washington, and to the trachytes of the Arso-type of 
tnbusch. It must be remembered that, owing to the 
i^^^^-oilTiing out of carbonates, the specimen analysed probably 
<=^<=>:x:iM.t:.»in8 less lime than the original magma, and possibly 
l^^^u^ magnesia ; on the other hand, the ferrous iron has been 





'^nowle Hill (Greditoii) type. — Good specimens of this type 

be obtained in the large quarry on Knowle Hill near 

cecombe. The upper part of tne mass exposed in the 

:x.-rv is highly vesicular, the lower part fairly massive. It is 

fc>aDle, however, that the whole mass was di-usy (miarolitic) for 

T:X)nates occur in all specimens, and when these have been 

^ -hered out the rock is porous. The more massive varieties 

ist of small red pseudomorphs after olivine and a few flakes 

iotite embedded in a dark greyish matrix. The shghtly 

.hered porous varieties of the same type are lighter in 

tir and rough to the touch, like trachytes. The upper ptirt 

^lue mass is often as porous as a sponge, and contains large 

^<3iilar cavities from which the infilling material has been 



^en viewed under the microscope in ordinary light a thin 
Ton of the massive rock is seen to consist of opaque pseudo- 
phs after olivine and ragged plates of biotite in a brownish 
ix, containing small opaque grains, dusty brown particles, 
minute grains or prisms of a colourless p3n:oxene. Under 
^ed nicols this ground-mass breaks up almost entirely into 
^^.ggregate of orthoclase and a few irregiilar patches of car- 
te, which probably represent the infilling ot drusy cavities, 
individuals of orthoclase, apart from inclusions, are fresh 
of considerable size (1mm.). They are allotriomorphic 
respect to each other, but idiomorphic with respect to 
nate. 

'Hagioclase is quite subordinate to orthoclase, but it occurs 
^^r conditions which throw light on the affinities of some of 
other rocks of the district. It is found as small microUtes in 
.e of the larger individuals of orthoclase or foims, with ortho- 
B, irregular patches of what may represent intei-stitial matter. 
'TO is no trace of glass, and the original rock appears to have 
holocrystaUine. 

'le microstructure of the upper and vesicular part of the mass 

^^^ ^3iflferent from that described above. Pseudomorphs after 

^^^"^^^^e and a few plates of biotite occur, but the coarse aggregate 

^>ithoclase is wanting. The felspathic ground mass is micro- 
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litic, and the structure of the rock trachytic. The rock has 1 
analysed by Mr. James Grant Wilson. 





I. 


II. 


III. 


SiOa - - - 


50-75 


50^81 


50-78 


TiO, - - 
AI2O3 - - - 


1*46 


1*71 


1-32 


12-15 


1513 


18-70 


FeaOs - 


9-26 


2-40 


7-28 


FeO - - 


•15 


3-52 


1.23 


MnO - - - 


•43 


tr. 


— 


CaO - - 


6-31 


4-96 


1-57 


MgO - - - 


6-22 


10-64 


533 


K,0 - - - 


7-03 


7-01 


736 


Na^O - - - 


•55 


I -01 


r83 


CO, - - - 


3-76 




•23 


PA - - - 


— 


•62 


•22 


Ign. 


1^78 


307 


420 




99-85 


100-88 


100^05 




I. Rock from Knowle Quarry, near Spencecombe (957). Analysi; 
J. Grant Wilson. Sp. Gr. 2.617. 

n. Augite-minette with olivine. Dyke; Plauenschen Grund, 
Dresden. Quoted from Rosenbusch Eleraente der Gesteinslehre, p. 226 

III. Auffite-orthophyre containing olivine. E. Grebe. Erlautening 
Blatt Wahlen der geol. Specialkarte von Preussen, etc., p. 33. Analysu 
Boettcher. 

The interpretation of this analysis is attended with sc 
difficulty in consequence of the presence of carbonates, the hi 
of which may have been partly introduced from with< 
Nevertheless it shows clearly that the original magma was y 
in alumina, moderately rich in iron, ma^esia, and possibly h 
and exceptionally rich in alkalies, especialljr potash. The si 
percentage was in all probability sUgntly higner in the origi 
magma than in the rock as we now see it, but the differe 
cannot have been great. 

The rock is closely alUed to minette and to augite-orthopk 
as is shown by the two analyses quoted for comparison:""'' 
upper part, which is trachytic in structure maj be termed bio 
trachyte with olivine ; but the term trachyte is inappropriate 
the main mass. The affinities of the rock with continental ro 
of approximately the same age are best expressed by the te 
orthophyre. It is interesting to note that these Perm 
orthophyfes usually contain over 1 per cent, of titanic acid. 1 
fiict, and their comparatively low silica percentage are poi 
in which they differ n:om normal trachytes. 

Pocombe type, — The large quarry at Pocombe presents us \^ 
another type of rock. It is composed of numerous red pseu 
morphs after olivine in a fine grained pinkish matrix. 1 
olivme-pseudomorphs sometimes show the characters of iddi 
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^te. The rock is traversed by veins of dolomite with which 
some calcite is associated. In some portions of the quarry the 
rock is in the condition of a dolomitic breccia. 

Under the microscope the groimd-niass is seen to consist of 

moTe or less lath-shaped microlites of felspar, a few grains of 

augite or of carbonate after augite, and particles of iron oxide. 

-Both plagioclase and orthoclase are present, and they vary in 

relative amount in diflferent specimens. The small and more 

OT' less altered laths of plagioclase form kernels in the orthoclase 

«s they do in the absarokites of Iddings.* 

Tine association of plagioclase and orthoclasef is similar to that 
oc3<3ixrring in small patches in the slides of the Knowle 
(^^^^^^l^cliton) type. 

*""* e rock trom the Pocombe mass has been termed olivine- 

by Mr. Hobson, and the term is strictly appropriate to 

varieties which contain much plagioclase. On tne other 

cl the specimen, of which a partial analysis was made (953) 

^ht more appropriately be termed oli vine-trachyte. The 

Tirage rock appears to be intermediate Bbrwfeen Ihese two 

t:*emes. It serves to link the types already described with 

more typical basalts which have now to be considered. 

de type. — The rock from Westown Quarry (943), near Ide, 
ry be selected as an illustration of this type. It is a dark 
wnish rock containing a few small scattered phenocrysts of 
^spar and grains of quartz, in a fine grained matrix. 

'XFnder the microscope the felspar-phenocrysts (labradorite) are 

n to be twinned on the carlsbad and albite plans, and to 

^"mtain numerous inclusions which are often arranged in a 

:3ial manner. The quartz-grains are corroded and surrounded 

an aureole in which grains of augite may often be recognised 

54).l These aureoles are similar to those of the quartz-basalts, 

ibed by Diller and Iddings. 
Mr. Hobson has described quartz-grains in rocks not only from 
:iis quarry, but also from several other localities in the same 
district. He maintains that they must be regarded as inclusions, 
'iid not as intra-telluric products of the basaltic magma. 

Pseudomorphs after olivine are not conspicuous in the rock 

^ Westown quarry, but they are not uncommon in other 

" s of the same type, although they are never so abundant as 

oi rocks of the Pocombe type. They often show the cleavage 

other characters of iddingsite. The groundmass of these 

a is mainly formed of lath-shaped labradorite, small grains 

prisms of augite, iron-ores, and carbonates. A little ortho- 

^clase is probably also present. 

* Absarokite-shoshonite-banakite series. Journ. Geol., vol. iii., p. 935. 

t An analysis of the insoluble portion of a specimen exceptionally rich in 
^^rthoclase, was made by Mr. Wilson, with the following result :- Si02 
61-90, TiOa 1-89, AlA 20*61, Fe^Os 206, FeO nil, MnO -81, CaO 66, 
MgO '69, KgO 9'33, IsaaO 1'34, Loss I'll. Similar analyses of other 
specimens would undoubtedly show more soda and les.s potash. 

J From quarry by Halscombc Farm (formerly called Lower Whitton 
Farm), 
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It thus appears that rocks of this type differ from those ot the 
Pocombe type in the presence of small phenocrysts of basic 
plagioclase, in the comparative scarcity of olivine-pseudomorphs, 
and in the abundance of labradorite in the groundmass. Tney 
are also more massive and less altered. The frequent presence 
of corroded quartz -grains is another important feature. Although 
not distributed with perfect regularity it is difficult to obtain a 
specimen from the Westown quarry which does not show 
them. They were noted by De la fieche and led him to class 
these rocks with the " quartziferous porphyries." It is not a 
little remarkable that we should find, in the Exeter traps, 
two more or less anomalous phenomena, the association of 
basic plagioclase with quartz and of orthoclase with oUvine, but 
the former association^ as Mr. Hobson maintains, is probably 
accidental. 

We have now to give some accoimt of the distribution of the 
different tjrpes above referred to. The biotite-trachytes appear to 
be limited to the neighbourhood of Killerlbn. A specimen from 
the north-east quarry (947) differs from the one selected for 
analysis in being darter in colour and more massive. It contains 
phenocrysts of corroded biotite and pseudomorphs in carbonate 
after idiomorphic augite in a felspathic matrix. This rock 
contains also irregular patches of carbonate. Although fresher 
in appearance tnan the one selected for analysis it was 
discaraed in consequence of the abundance of carbonates. 
Mr. A. W. Clayden, Principal of University College, Exeter, has 
presented to the museum specimens of this type from the 
following localities: — Old Quarry, 200 yards south-west of 
Ellerhayes Bridge ; exposure on the hillsiae 300 yards slightly 
west of south of the above on the 300 foot contour; old 
quarry 250 yards, slightly north of west of Crabtree : crest of the 
hill 40 yards south of the a of Camp (6-inch, 68 north-east 
Devon) ; large quarry by the roadside, 500 yards north of Crab- 
tree ; pond 300 yards cast-south-east of Killerton. He has also 
forwarded specimens from Columbjohn Wood, from a quarry 
300 yards west of Budlake, and from Beare Farm, all in the same 
neighbourhood and on the same 6-inch map, but these are of 
the Pocombe tj^Q, 

The Knowle (Crediton) type is still more limited in distribu- 
tion. It is known only at this one locaUty ; but an allied rock 
occurs in Sheet 310 in the neighbourhood of Loxbear. It is 
represented by the specimen described by Mr. Hobson from the 
road side, Long Lane, 1,325 yards S. 28® E. of Loxbear Church. 
It is possible also that a similar rock occurs at Holmead to the 
west of Loxbear. No exposure of the trap at this locality can 
now be found, but numerous specimens have been built into the 
fences.* 



* One very remarkable specimen (3S40) was found here by Dr. Backstrom 
and Mr. Clayden as a loose block. It is a dark, aJmost black rock, spangled 
with numerous crystals of black mica. It is composed of more or less 
«erpentinised olivine and biotite with black borders. The groundmaas 
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The rocks ot the Knowle type are intermediate between those 
^f the Killerton and Pocombe types, as they contain both olivine 
^d biotite. 

The Pocombe type is much more common than either of the 

two other t^pos already described. The rocks of Northemhay 

^eter), of rosbury, near Crediton, and of WcstcHst, near 

foltimore, belong to this type. The Posbuiy rock is in some 

^pects intermediate between the Pocombe and Ido types. It 

^Bquently contains good phenocrysts of iddingsito, after olivine. 

»^ The Ide type is characteristic of the exposures in the neigh- 

^urhood of Ido and Dunchideock. Good specimens may be 

^^tained in Westown quarry, near Ido ; in Knowle quaiTy, near 

i^'-^^chideock ; and in a quaiTy by the side of the road between 

^^'^nchideock and the Haldon Hills. 

xt)m the foregoing description it appears that the Exeter 
s range in composition irom trachytes or orthophyres to 
Jts or melaphyres. The most acid rocks are those of 
crfon, and trie most basic arc those of the Dunchideock 





ere are, however, exceptional rocks, such as those of 

owle (Crediton), which are basic so far as silica percentage is 

cemed, but which differ from ordinary basic rocks in contain- 

a large amount of potash. These rocks represent eftusive 

of the minette-magma, and the Exeter traps arie thus 

light into relation with the lamprophyre dykes, which are 

^)wn to occur in Devon and Cornwall, and which are later in 

than the folding movements. 

^J'he foreign equivalents of the trachytes or ortho})hyres have 

been reterred to. They occur on approximately the 

horizon at various localities in France and Germany. 

ey differ from ordinary trachytes in having generally a lower 

ntage of silica and alumina, and in containing over 1 per 

nt. of titanic acid. The frequent recurrence of these features 

sufficient to ;show either that a common source was tapped 

er ft. large portion of Europe during the early part of the 

simian period, or, what is perhaps more probable, that similar 

Recesses of differentiation operated in local magma basins. 

In comparing the Exeter traps with their continental oquiva- 
nts in age, the fact that they are but feeble represeniaiives of 
Tie Permian volcanic episode is strongly emphasised. In bulk 
hev are insignificant in comparison with the Permian igneous 
^^CKS of Rhenish Prussia (Saar-Nalie district), the Thuringer 
^^ald and the Grandes Rousses. Not only is the amount of 





'^x>nsists of minute scales of biotite, minute idiomoriiliic urisms of angit^, 

^granules of iron ore, and a colourless felsi>athic i>aste, probably ortlioclase. 

apatite occurs as an accessory. No rock approaching this in frcslmess has 

l)e(Bn found in situ. The rock may be termed an olivine-minette, but there 

is a sharper contrast between phenocrysts and groundmass than is usual in 

minettes. 
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igneous material miich larger on the Continent, but the rocks 
are also of a much more varied character. In Rhenish Prussia, 
for example, we find quartz-porphyries, porphyrites (andesites) 
and melaphyres (basalt) in ^eat abundance ana rich in varieties. 
Rocks of the Killerton and Knowle types appear to be compara- 
tively rare. Under these circumstances it is interestingto note that 
I the rermian breccias of SouthDcvon are,as Mr. Worth*has shown, 
. much richer in varieties of volcanic rocks than the Exeter traps. 
, Quartz-porphyries, rhyolites, spherulitic felsites, and andesites 
! occur, in addition to the rocks aoove described. Thus Mr. Worth 
i was doubtless right in maintaining that important volcanoes 
existed in the West of England when the breccias were formed, 
although he may have been wrong in regarding the granitic 
mass of Dartmoor as the denuded stump of one of these 
volcanoes. 

In connection with the view that the trachytic varieties of the 
Exeter traps are the effusive forms of a lamprophyric magma 
reference may be made to an important paper by Professor 
Iddings on the absarokite-shoshonite-banakite Series.! Speaking 
of these peculiar rocks he says : — " They range from rocks ricn 
in olivine and augite with a around mass of alkali-felspars and 
ferromagnesian silicates to those with abundant alkali-felspar 
and mica. Among the first kind is one with a groundmass of 
orthoclase and leucite; another with a less crystalline groimd- 
mass of alkali-felspar, aurite, mica and magnetite. These grade 
into olivine-bearing augite-minettes, kersantites, camptonites, 
and syenite-porphyry or trachyte. They form a series grading 
into the normal basalts of the region, and appear from their 
mode of occurrence to be among the last eruptions of the craters 
with which they are connected.' J 

He regards the associated alkali-basalts and sanidine-rocks as 
" the surface equivalents of certain forms of the ohvine-augite- 
minettes, kersantites, and syenite-porphjrry or trachyte." In dis- 
cussing the relation of the effusive to the dyke mrms of the 
minette-magma he points out that olivine is abundant in the 
former, and biotite in the latter, and further, that this is a 
natural consequence of their chemical relations; for 
, biotite may be regarded as consisting of an ohvine-molecule 
|i associated with a potash felspathoid molecule. That olivine 
I should replace biotite in effusive rocks is also rendered probable 
'• by the synthetic experiments of Messrs. Fouqu6 and Levy. 
Tiiese observers found that leucite and olivine were formed by 
the fusion and re-cooling of microcline and biotite. 

There can be on doubt that some at least of the Exeter traps 
have affinities with the rocks described by Prof. Iddings, and 

* Th0 Igneous constituents of the Triassic Breccias. Quart. Joum. 
Geol. Soc., vol. xlvi., pp. 69-81 

t Joum. Geol.. vol. lii. (1895), pp. 935-959. See also The Origin of the 
Igneous Rocks,*' oy the same author. Bull. Phil. Soc. Washington, vol. xii., 
p. 169. 

X Origin of Igneous rocks, p. 169, 
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it is highly probable that some of the lavas of the Pocombe type 
would, if the consoUdation had taken place under other conai- 
tions, have furnished minettes or kersantites. 

The Exeter traps have been searched for leucite, but no satis- 
fekctory evidence of its existence has been found. It is certain, 
however, that the conditions necessary for the formation of 
leucite must have been very closely approached, and evidence of 
its existence may even yet be discovered. 
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CHAPTER V. 

SUPERFICIAL GEOLOGY. 

Valley Gravels and Alluvium. 

The superficial dej)osits of Sheet 325 are exclusively of flu- 
viatile or pluvial origin, marking stages in the elaboration of the 
existing orainage system. Some of the higher gravel patches 
were doubtless contemporaneous with the raised beaches. 

The absence of old gravels in the highlands of the Culm 
area seems to be due to tne streams having been continuously at 
work in deepening rather than broadening their valleys, whilst in 
the softer Ilew Red rocks in the districts east of Exeter and 
between Crediton and Bradninch the converse is the case. 

Although " Head " is only shown on the map where debris 
from the Pebble Beds resultmg from the wearing back of their 
escarpment has been spread over the Marl slopes by rain, similar 
accumulations no doubt occur both in the New Red and Culm 
areas, but are superficially indistinguishable from the soil of the 
subjacent rocks. In the Culm area adjoining the granite, blocks 
of aolerite are often so distributed as to render it impossible to 
say with certainty whether they are weathered out in situ, or 
have been slowly lowered by atmospheric waste from masses 
higher up the slope. Washes of disintegrated granite debris 
often render the granite boundary indefinite. 

To facilitate reference it has been thought advisable in the 
following detailed notes to give the deposits of each catchment 
area separately, in the following order:— The Teign and its 
tributaries ; the Exe, the Clyst, and the margin of the Otter 
catchment adjoining the Clyst ; the Culm ; the Creedy, and its 
tributary the Y eo. 

The anomalous course of the Exe, traversing the Culm area 
between Stoke Cannon and Exeter,* instead of flowing round it by 
Broad Clyst, may have been initiated when the Culm promontory 
was overlain by New Red rocks, all signs of which have been 
removed. 

The Teign Valley. 

The higher terraces of the Teign Valley do not reach 100 
feet above the alluvium. At the southern margin of the map, 
between the Teign and a tributary, a well-marked terrace 
feature rises to about 50 feet above the alluvium. Near South- 
wood gravel of Culm stones in loam rests on the Culm Measure 
shales and grits. The alluvium of the tributary stream 
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* Vide De la Beche Report on Geology of Devon, etc., p. 21. 
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interrupts the terrace feature, which is continued for 24 chains 
northward. Gravelly detritus is evidenced for 16 chains near 
Venn. At about half a mile further north the terrace feature is 
again visible, and extends for about three-quarters of a mile 
northward, breached in one or two places by tributary 
stream valleys. Gravelly soil occurs on the feature, but no 
sections were observed Near its northerly termination the 
terrace may be over 60 feet above the alluvium. 

On the west bank of the Teign, at its junction with a tribu- 
tary between Bumwell and Leigh Cross, an old gravel deposit 
is marked by a flat terrace feature. On the south, near Leigh 
Cross, a trace of gravel, either the relic of a lower terrace or a 
wash from above, was met with. 

On the south side of Dunsford the steep Culm Measure slopes 
terminate in an inclined plane, which descends to the alluvium. 
This is either a Head, or wash of Culm debris, over the alluvium, 
or a low terrace. On the opposite side of the tributary stream 
on the west, south-east of Whidley, there is a well-marked 
terrace of gravelly material at from 10_to. 20 feet above the 
alluvium. - . . 

In the area north and east of Dunsford superficial deposits 
are confined to narrow alluvial or gravel flats in the valley 
bottoms, and if they exist in higher sites must be effectually 
conceal^ by Head or talus. 

The alluvium of the Teim consists generally of brown loam 
and coarse brownish sand beneath wnich gravel is visible in 
places. 

The alluvial tracts on the granite south of Heltor rock have a 
disintegrated granite subsoil, often overlain by reddish or yellowish 
clayey soils, and by peaty matter, suggestive of shallow tarns due 
to the disintegration of tne granite by the ponding of rainwater 
in surface hollows only partially drained. 



Hie Exe Valley. 

The higher terraces of the Exe occupy a much larger surface 
where the course of the river is in the New Red districts than 
where it cuts through the Culm Measures, and in this respect the 
alluvial flats resemble them ; there is therefore reason to believe 
that when the river bed had been grooved in the Culm Measures 
to within a himdred feet at least of its present position, its old 
alluvial flats in the New Red and Culm areas presented the same, 
or even greater, proportional difierences in breadth. 

Near tke southern margin of the map at the turning to Bren- 
ton north of Keimford a small patch of gravel composed of 
rounded and sub-angular fragments derived from the New Red 
breccia of the neighbourhood, and of angular and worn flint 
stones, rests unconformably upon the New Red breccia. The 
gravel is 2 feet thick and is overlain by a redeposit of the breccia, 
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it contains strips of loam. This gravel of the Ken tributary is 
the only old river deposit observed on the western side of the 
Exe to the south of tne terrace near Alphington. The redeposited 
breccia overljring it would be quite indistinguishable from the 
ordinary soil of the district in the absence of sections, it is there- 
fore probable that gravels may occur on the west margin of the 
Exe alluvium near Exminster which from this cause are not 
apparent. 

From its high tide confluence with the river Clyst to the 
Culm Measure boundary in Queen Street, Exeter, old gravels of 
the Exe cover considerable tracts. A narrow strip of gravel 
consisting of pebbles (whole and broken) and sub-angular 
fragments of Culm ffrits and quartz in a brownish sandy matrix, 
commences near Mount Howe, in the south of Topsnam, and 
extends for a mile and a half northward to New Court Park, 
whence it is shown on the map over a considerable tract as 
far as Countess Weir on the west. It is possible that this 
gravel may be divided into two patches by the depression 
Y between New Court and Newport House. The terrace a^cejids 
7^ from 50 fee t, on the east and north, to about ^. feet above the 
alluvium on the western border. Two patches of gravel between 
Wear House and Northbrook Park mark its further extension. 
In the northemmostpatch gravel 6 feet in thickness was exposed 
at the turning to mgher Wear Church. At Northbrook Park 
the terrace is broken by a tributary valley but is again 
encountered at the 50 foot contour on the high road to Exeter, 
whence it is shown~c6verinff a large area on the south 
of the city, although probably as a deposit of recognisable 
thickness it may not extend as far nortnward by 10 chains 
as is shown on the map. At Old Abbey the deposit consists 
of dense gravel of flat pebbles and sub-angular fragments, 
mostly Culm grit, under 3 feet of brown loam. At aoout 10 
chains further up, the Exe cliff* bank displays about 15 feet of 
gravel composed of pebbles and sub-angular stones of purplish 
and bluish grey Culm grits and of quartz. 

In all the following observations the similarity of New Red 
materials, which are of a very impersistent and changeable 
character in Exeter, to old alluvial clay and gravel must be 
taken into account, rendering it impossible to tell in some 
cases whether the surface materials may be b(ma fide river 
deposits or New Red strata. 

A well sinker said that 6 feet of gravel was encountered in sinking at 
Bellair, a house about 14 chains N.W. of Topsham Barracks. The following 
from the same source refer to localities in this and in the central parts of 
Exeter: — At Mr. Baker's Heavitree Brewery a well was sunk through 
gravelly soil into the New Red series. The small pox hospital is on 
greyish breccia presumably New Red. Radnor Place is situated on ffravel. 

At Mr. Stafford's in Friernhay Street an uneven capping of gravel rests 
on New Red sand. 

The late Mr. Linford of Exeter had for some years prior to 1876 jotted 
down any information as to the New Red strata that came under his notice 
in excavations made in the city. Although by no means detailed, these 
observations are of interest where sections are unobtainable. Behind the 
Almshouses at Bamfield Road, on the slope from the footpath to the brook, 
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an exposure of a bed of alluvial gravel, clay, and fine sand, and clay, and 
sand of an olive tint was noted. In this note the clays and sands prooably 
belong to the New Red. By Bamfield Road opposite the Almshouses he 
observed a thin capping of yellowish alluvial gravel upon (New Red) clay 
and marl in a shallow cutting. 

Mr. Linford kindly furnished me with the following notes of excava- 
tions : — 

In Queen Street, thick red and buff clay and marl were exposed in excava-v 
tions for Mr. Roberts's house near the Fishmarket. Whether this referred 
to New Red in part or altogether was not stated. 

At Paul Street an underground passage from Messrs. Harding and 
Richards' offices was excavated in mottled blue and buff clay upon red 
gravel and boulders for 15 feet (evidently in New Red beds). 

An excavation opposite the Albert Memorial Museum, at Mr. Ackland's, 
showed yellow gravel and sand, with tolerably large partially-worn 
stones. 

In front of the Museum an excavation 12 feet deep showed gravel of 
rather large angular and sub-angular stones under tenacious clay, 
encountered just below the surface, and containing a bed of wet red gravel 
with smaller stones than those in the bed below. 

An excavation made in 1868 at Gard's building, between the General Post 
Office (since moved to High Street) and the Museum, reached Culm 
Measures at a depth of 16 feet, under gravel containing large boulders of 
white crystalline rock, overlain by clay and capped irregularly by gravel and 
sand towards the surface. The boulders suggest either a rubbly covering of 
Northemhay trap or of New Red breccia partially derived from it. 

A sketch section of a part of the foundations of the Rougemont Hotel, 
furnished by the late Mr. Parfitt showed gravel averaging 6 feet in depth, 
in hollows in Trap rock partially lined with clay. It seems, therefore, that 
the Exeter gravel was deposited on an eroded surface, on parts of which 
it is very thm or altogether absent. 

Mr. Linford noted the following : — At Bedford Lane, near Half Moon 
Hotel, red sand and marl were exposed. At the back of the Half Moon 
Hotel an excavation showed yellow gravel, with rather large grit stones at 
13 feet from the surface. In Southernhay, by the upper grass i)lot, gravel 
containing pebbles and resting upon red sana was exi)Osed. In the founda- 
tions of the Congregational church in Southernhay, at the corner of Dixie's 
Fields, red marl was cut through for 6 to 8 feet ; the surface soil is not 
described. An excavation at Air. Brand's house, near the Devon and Corn- 
wall Bank in Cathedral Yard, disclosed gravel and New Red sand. 

During the progress of the Survey, in November, 1876, between Bedford 
Circus and the High Street, reddish and yellow clay was exposed to a 
dei>th of 2 to 3 feet under 5 or 6 feet of made soil. The clay contains worn 
fragments of Culm rocks, and appeared to be of alluvial origin. 

The foundations of the Board School in Hollo way Street, behind 
Landsdown Terrace, furnished the following section from the .surface 
downward : — 

Ft. 

Made ground, about 3 

Brown gravel of pebbles and sub-ancular fragments of grit, 
quartz, and occasionally flint, in brown sand matrix. In 
another part seams of coarse brown and yellowish sand 
occur in the upi)er part of the gravel, about - - - 6 
Purplish red clay, loam, and loamy sand containing small 
stones and a few fair sized fragments of igneous rocks and 
grit. 

The lowest stratum belongs to the Lower New Red series, and continued 
to the bottom of the excavation ; grey sandy intercalations show the 
bedding. About fifty yards off, within the Schoolhouse enclosure, coarse 
brown and yellowish sand occurs in the gravel near the surface. 

The smaller gravel patch at Higher Summerland Place seems to be little 
more than a trace of the former extension of the terrace, evidenced by a 
few surface pebbles and perhaps redeposited New Red materials. The 
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Exeter gravels are in jtarts of their extension more than 100 feet above the 
alluvium, and considerably higher than the gravel terraces of Alphington. 

The Alphington gravel terrace ^ises from the alluvium to from 30 to 40 
feet above it. The terrace extended on the west side of Knowle Hill by 
Matford Barton to Old Matford, but tributary denudation has insulated 
two small patches on the south of Matford Brook. Gravel 5 feet thick is 
shown on the south side of Old Matford. The Alphington Terrace gives 
the following section in a pit between the village ana Knowle Hill : — 

Ft In. 
Grey dusty soil with a few stones in the lower part - - 2 
Red-brown gravel with grey streaks, of small angular, sub- 
angular, and well-worn stones, irregularly alternating with 
coarse sand or fine gravel ana witn an impersistent band 
of coarse and fine yellowish sand - - - - - 3 
Reddish brown, locally grey, mottled gravel- - - - 2 
Gravel as above, with larger stones and some rounded 
boulders 30 

The stones consist of Culm grit of various colours, and fragments of 
igneous rocks, some containing murchisonite ; and there are a few flint and 
chert fragments. 

In one part of the pit rubbly red grey -mottled New Red breccia with 
small angular and sub-angular stones is shown beneath the gravel. In 
places the upper part of the gravel is red, with occasional grey bedding 
streaks, and in this respect, and in the assortment of dense rubbly gravel 
with fine gravel or coarse sand, presents a strong resemblance to sections of 
New Red oreccia near Crediton. 

Red clay is said to have been encountered in drainage in a depression 
about a quarter of a mile south of Alphington. 

Near Park House a gravel terrace, probably once connected with the 
Alphington Terrace, commences, and extends for a mile northward, about 
30 feet above the alluvium in the highest part. East of Barley House by a 
path 3 feet of gravel of pebbles and suban^ar stones of Culm grit of 
various colours, quartz, and a few of flint, chert and trap, was exposed. 
With this terrace we pass out of the New Red into the Culm area, in which 
traces of old river gravel, proving the northerly extension of the terraces, 
occur at Exwick and Cowley, and on the opposite (east) bank of the Exe in 
a chain of small patches between St. Davids Station and Barton Place. At 
Exwick the old river deposit occupies a narrow terrace feature in two 
patches, consisting of cream-colourea and grey clay and loam, vdth frag- 
ments of Culm shale and grit generally angular. 

At Cowley gravel occurs in two patches, in the larger of which a section 
3 feet 9 inches deep, showed subangular gravel of quartz and flat grit 
stones in a red loamy matrix, containing a band of coarse red sand passing 
horizontally into gravel one foot thick and one foot above the base of the 
exposure. 

On the east bank of the Exe there is a small patch of old gravel at Barton 
Place and four patches further south, on a narrow terrace feature broken by 
brook depressions. Between the confluence of the Exe and Creedy at 
Cowley, and that of the Exe and Culm, old gravels are confined to the 
northern bank, where they occupy a terrace feature broken by tributary- 
denudation in two or three places. The westernmost gravel patch is 1 foot 
thick at Pynes. 

On the north of the farm between I^es and Woodrow Barton the gravel 
of the central patch is exx)osed in a pit to a depth of 4 feet ; the deposit is 
stained black m places, and composed of flat pebbles of Culm grit of various 
colours and sub-angular fragments of grit and quartz, flint and chert being 
apparently absent. Brown grey, yellowish and pinkish mottled clay with 
angular grit stones occurs near Woodrow Barton. 

At about ten chains north of Woodrow, on the west side of the Exe, signs 
of old river terrace deposits were recognised on Culm Measures, separated 
by tributary denudation from the well marked terrace, on which Brampford 
Speke is situated. 

The Brampford Speke gravel of i)ebbles and sub^angular fragments ol 
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Culm grits and quartz rests on the New Red sand-rock in the river cliff at 
about 30 feet above the alluvium. The late Mr. W. S. S. Gamlen* gave a well 
section in the village in which the total tMckness of the gravel amounted 
to 13 feet, and the myyieT imrt from 3 to 9 feet consisted of sand^ loam. 

The gravel patch between Willow Park and Ycllowford contains large flat 
worn grit stones and fragments of quartz. This patch was probably con- 
noctea with the gravels of Brampford Speke on the south, and with tfie 
patches east and south-east of Thorverton on the north. 

The gravel of the i^atch south-east of Thorverton was shown resting on 
the New Red in a shallow pit on its northern margin south of Court Barton. 

The irregular gravel patch on the west of Thorverton may have been 
connected with those on the east, through a bend in the old river course. 

In a wood by the Alluvium, east of Courthayes, ^avel was 
shown banked against gravelly New Red breccias, it forms part 
of a narrow low-level terrace bordering the Alluvium from the 
Thorverton Valley for a mile northward. The ^avel of the 
Thorverton Valley merges into this terrace, and is probably of 
contemporaneous origin. The bank of the Thorverton stream 
on the west side of the road to Fursdon, west of Courthayes. 
gave the following section from the surface downwanl : — 

Reddish loamy soil. 

Grey loam with small stones and occasional 

traces of decayed plants - - - - i foot 
Gravel of angular and subangular grit stones - 1 foot 
Grey jjeaty loam with fragments of decayed 

wooa and twigs - - - - - - from 4 to 6 inches 

Gravel of sub-angular stones, stained yellow in 

places. 

On its eastern margin the Alluvium of the Exe is bordered by 
a low-lying gravel terrace, which extends from the north margin 
of the map southward for 5 miles, with a width of about 
3 chains at Chitterley, broadening southward to 12 chains at 
Nether Exe, where its eastern margin is about 12 feet above the 
alluvium. The surface of the terrace declines southward at 
about 12 fwt per mile. The gravel is overlain by loam and by 
red clay In places. 

On the north side of Burrow fann brown gravel, for the mojst part well 
worn and with no apparent traces of bedding, was exposed in a pit to a 
depth of 6 feet. 

fey the Exe at the bend south-west of Stoke Cannon red loamy and 
sanay soil, from 1 to 3 feet thick, overlies gravel of well-worn and subangular 
grit and quartz stones in a red sandy matrix, which in one part forms a 
partially consolidated layer. 

At 15 chains further north the river bank gives the following section : — 

Red and yellowish loam - - - for 1 foot from the surface 

Grey sand about 8 inches thick 

Grit and quartz gravel, stones mostly well worn, some small. 

The alluvial flats of the Exe generally consist of loam, loamy 
clay, sand and clay, resting upon gravels so imevenly that gravelly 
deposits often constitute the surface. Near St. David's Station 
the alluvial soil is brown loam. 

At 10 chains south of St. Thomas Station, between St. Thomas Church 

♦ First Report of the Committee for investigating the circulation of the 
underground- waters, etc. Kep. Brit. Assoc, for 1875, pp. 117, 128. 
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and the Railway, a pit section shows the following under a surface of 
made ground : — 

Grey dusty soil with flattish '^t pebbles and sub-angular stones, 
2 to 3 feet thick upon reddish-brown gravel, mostly composed of 
flattish grit pebbles. 
•To the south of the pit the surface undulates slightly ; the soil is brown 
loam. 

On the west side of the railway, where the Oakhampton road crosses it 
north of St. Thomas Station, the alluvial deposits were proved to be 25 feet 
thick, and to rest on Culm Measures. The sequence in descending 
order is : — 

Earth and gravel. 

Olive brown sand. 

Small gravel, light coloured. 

Gravel of large pebbles, yellow in colour and cemented in places. 

Godwin-Austen* recorded the occurrence of TeUina, Mactra, 
and Cardium in the estuarine alluvial deposits at Princes 
Nursery, near Alphington. The locality is probably a nursery in 
the Freehold by the Alphington road, near Princes Square, 
about a quarter of a mile fe.S.E. from St. Thomas Station. The 
highest point to which ordinary tides now flow up the Exe is 
half a mile below Old Abbey, about 105 chains south- west from 
the Nurser3r. Whether the presence of the shells evinces a recent 
oscillation in level, as Goawin-Austen suggested, or may be 
referred to a time when the rainfall was greater and the river course 
broader and open to tidal influence higher up than at present is not 
certain, but other considerations adduced by him favour the 
probability of Godwin- Austen's inference. The alluvium of a 
tributary stream, near Whipton, at the bend on the south of the 
Exmouth branch railway, is composed of loamy clay and sandy 
loam upon gravel of angular grit stones about 1 foot thick. 

The alluvium of the streams between Woodbury and 
Exton is largely composed of pebble gravel derived from the 
New Red Febole Beds. These streams are tributaries to the 
Clyst at low water. 

At the south border of the map, south of Exton and over a 
considerable tract east of Exton, old gravels are spread, also to a 
great extent composed of debris from the Pebble Beds. A 
smaUer patch of similar gravel is visible near Venmoor Farm, 
south of Woodbury. The small gravel patch south of Exton is 
part of a lower terrace on or about the 50-foot contour, which is 
mrtherevidenced by threesmall gravel patchesbetween Woodbury 
Bead Station and Ebford. The large gravel patch east of Exton 
formed part of a higher terrace on or aoout the lOO^fqgt contour, 
which may, with the Venmoor Farm patch, have been deposited 
by the former representative of the Woodbury tributary, or by 
the Exe. These gravels occupying a sort of border-land between 
the Exe and Glyst drainage areas, form an introduction to 
the old gravels, etc., of the Clyst catchment, and have therefore 
been giv^i here. 



* Geology of S.E. Devon, Trans. Qeol. Soc., vol. vi., p. 440. 
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The Clyai Valley. 

The Clyst rises in a pebbly soil upon New Red Marls fringing 
'a Pebble Bed outlier at Clyst William Farm (proper name, 
according to Polwhele, is Clyst- well Head), East of rlymtrce ; its 
course is very tortuous as far as Broad Clyst, whence it flows 
southward, joming the Exe below Topsham. The Clyst is about 
16 miles in length, and its r-atchmont basin is about 55 square 
miles in extent. The Clyst has given names to most oi the 
hamlets on its banks and to some farmhouses. 

The old gravels of the Clyst are seldom well defined on the 
hills of Lower Marl, owing to the admixture of pebble debris 
from the Pebble Beds with red clay derived from the Marls on 
which they rest. It is probable that many more traces of gravels 
exist than are shown on the map, owing to the difficulty of 
distinguishing on superficial evidence between an ordinary clay 
soil and a redeposited clay with patches of gravel. The best 
marked examples of old river- terrace gravels occur at Moss- 
hajme Farm between Broad Clyst and Pinhoe Stations, near 
Clyst Honiton and at Topsham. The valley gravels and alluvia 
of the Clyst and its tributaries are noticeable on account of their 
breadth, for instance, the alluvia of the tributary draining 
Broadclyst Moor, and of the tributary streams near Rockbeare, 
and east and west of Broad Clyst Station, and about Sowton 
and Clyst St. Mary. Gravels on low-lying lands, as at Marsh 
Green, east of Clyst Honiton, Rockbeare Vicarage, etc., slope 
gently to the alluvial flats, rendering boundary lines very 
indefinite. 

The remains of old gravels of the Clyst, probably siprns of the northerly 

continuation of a ton*ace which included the gravels near \Voo<lhury Koad 

Station and south of Exton, occur just under the 50 foot contour on the 

ea.st side of the alluvium west of Pound Living (a small patch) ; at Bishops 

Clyst near Bishops Court, DymondsFarm and Marlborough Farm, betAveen 

the 50 and 100 foot contour. Near Dymonds Farm the gravel consists of 

pebbles from the New ]{ed Pebble beds resting unevenly on Lower New 

lied rock-sand. At Waterslade Farm near Clyst Honiton a triangular flat 

indicates the old terrace level. A small gravelly i)atch occurs at the 

100-foot contour east of Clyst Honiton Church, and a large gravel imtch 

extends from the Church northward descending to the alluvium east of 

Mosshayne. Relics of old rain Avashes and of old gravels of tributaries of 

the Clyst, marking the eastward recession of the rebble Bed escar^juient 

occur at Bush Hays Farm near Clyst St. George ; on the flattish hill top 

south of Greendale ; east of Oreendale Barton in two small patches ; in 

three patches near Aylesbearu, in one of which on south-east side of 

Parkyns Village gravel is shown on New Red sand at from 20 to 30 feet 

above the neighbouring stream ; at Rockbeare House ; at L^pcott, noi-fh of 

Marsh Green ; about half Avay between Aylesbeare and Clyst Honiton. A 

^ny patch of gravelly and sandy loam was expose<l in a lane on the shle of 

the Valley east of Farringdon Cnurch. 

East of Pinhoe, on the west side of Mosshavne, an old Clyst gravel is 

CA-|>()j5cd in the railway cutting resting irregularly on Lower New Red 

•'^"^ and 4 feet in maximum thickness ; the gravel is composed of quartz 

l^^^y^i angular and sub-angular grit, and occasionally chert stones, in coarse 

r^Zi^?^ brown sand, with reddish buff strips affording rough indications of 

'*ecfci jng. The gravel may exceed 40 feet above the adjacent alluvium in 

e Culm rocks at and near Homhill, south of Poltimore, are bounded 
074. G 
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by a wash, or old stream deposit, of reddish and brown clay and loam, with 
grit stones occasionally worn ; in one place by a stream on the north side of 
a Avood 2 to 4 feet of reddish loam was shown on grey clay, with flat, very 
slightly worn, grit stones on red clay and (in one place) sand. An old 
terrace gravel oi the Clyst, perhaps 20 feet aboA-e the alluvium, occurs to the 
east of Poltimore. ' 

On the opiX)site side of the alluvium south of I'road Clyst, the hill on 
which the old windmill stood, east of Black Dog, is capi)ea by gravel and 
redeposited sand. An exposure showed coarse red sand with buff seams 
containing flat, slightly wom, i)olished stones and broken pebbles, firnily 
bound by the sand and irreguhirly distributed in it. The sand is distin- 
guishable from the Lower New lied sand on w^hich the dei)Osit rests, by its 
uniformity in colour, the several ^ains being red-coated, by its smaller 
grain, and by its tendency to lamination, also by its cohesive character, 
causing it to bind in hard lumps in parts. 

Gravelly soils are met with about Broad Clyst, probably relics of old 
gravels in redeiK)sited sand, brown and blackish in places. 

A patch of old gnivel occurs on the north of Broad Clyst, capping a hill on 
the oast of Broadclyst Moor. East of Broad Clyst, the two gravel patches 
shown on the maj) may l)e connected by redei>osited clay with stones over 
the tlattish summit. A road section in the westernmost patch showed pipes 
of red loamy clay contiiining small pebbles and flat suVangular stones of 
qmirtz, grit, and a few of flint in Mm red clay, |K)ssil)ly a redejKwit. At 
3 feet from the surface red clay with grey seams, probably New Red, was 
shown dipping at 3" in an easterly diretition. A note, ]»robably referring to 
the same roaci cutting, a little Avestward or lower down the slope of the 
gravel plateau, gives the following section : — 

Stiff red clay, with pijies or jiotholos of loamy clay con- 
taining stones - 3 feet 

Coarse grey rubbly be<l - 3 inches 

Red sandy bed, splitting irregularly . - . - 6 inches 

Red breccia of stones, mostly igneous in a sandy matrix 5 feet. 

The locality was recently (1900) revisited, but this iMirt of the section is 
no longer visible. There are, hoAvever, signs which i)oint to an intercalation 
of sandy materials in the base of the Marls. 

Between Laxbrook and Churchill Farms, oast of Broad Clyst, 
at and above the 100 Ibot contour tho New Ked Marls seem to 
be covered by a redeposited soil with pebbles. At Ebury Farm 
there is a pebbly patch from 6 to 7 inches thick, and a smaller 
patch at Godfrey's Farm. 

At Norman's Green on the Culm and Clyst watershed there is 
a gravelly patch on the New Red Marl. A low terrace bonlers 
the Clyst alluvium at Nowcourt Barton (near Topsham). A pit 
in it near the river bank showed brownish gi*avels of quartz 
and grit pebbles and sub-angular stones in brown-red sand com- 
pacted in places. Similar low terraces border the alluvium south 
of Sowton, near Dymonds Farm, north of Clyst Honiton, cast of 
Broad Clyst Station, at Rockbeare Vicarage, and near Waterslade 
and Southwood Farms (east of Clyst Honiton). 

The alluvium of the Clyst between Broad Clyst and Pinhoe 
consists chiefly ot redeposited sand and clay. The alluvium of 
the tributary near Denbow Farm, west of larringdon, gave the 
following descending section in a bank 3 feet deep : — 

Red clay splitting vertically. 

Gravel of whole and broken iiebbles and nearly angular stones, some 

flattish, in red sandy clay. 
Red clay mottled with occasional grcy spots. 
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By the Whiiniik* tributary, at nearly a niilo west from the church, au 

irregular patch of gi-avel was shown in re<l chiy. The gmvel about 2 feet in 

thicknesiL consisted of whole and broken ] Hobbles, derived from the New 

Red pebble IxmIs, with occasional sub-angular weathered fiuginents of Hint or 

chert ^ In this and other cases the broken pebbles have the fi-actured edges, 

sometimes angular, sometimes slightly Ixjvelled by attrition. 

^ South of Clyst St. Lawrence Church the Clyst alluvium as shown in the 

river banks coasists of red day and consolidated loam passing downward 

into tough grey clay, containing small fn^^ients of Culm shales and stones 

of grit and quartz disseminated through it. From the Culm Measures the 

nuley bottom slopes gradually doAvnward to Stooke Bridge, although 

oolonred as alluvium, it seems to l>e more or less gravelly, and niay be a 

low terrace composed of angular and sub-angidar stones^ derived directly 

from the Culm Measures, and of pebbles of quartz, quartzite, ^and hard dark 

grey quartz veined rock, derived from the New Red pebble beds. By the 

road near Little Barton Farm a bed of partially consolidated gravel occurs 

in the clay, suggesting a fragment of an old Clyst gravel, above Stooke 

Bridge. 

The scattering of pebbles in and over rainwashed clay forming the soil of 
the New Red marls on the 8loi>es below the pebble bed feature between 
Woodbury and Aylesbeai-e Common, accounts for the presence of nests of 
pebbles here and there along the courses of the tributary streams, and other 
rodeposits too insignificant to show on a map. 

Roughly speaking, the tributaries of the Clyst drain the 
escarpment slope of the Pebble Beds, those of the Otter its dip 
slope. The watershed boundary, however, does not coincide witli 
the present outcrop of the Pebtlo Beds, some of the Otter tribu- 
taries having been initiated when the Pebble Beds extended 
further west, as, for instance, the Hawkerland stream, the streams 
OD the cast side of Aylesbeare Common, on Venn Ottery 
Common, on the south of Straightgato Farm, and immediately 
south of Talaton. 

By the combined eflect of meteoric disintegration and surface 
diainoge the Pebble Beds have not only Ijeen worn back, but 
have been shorn from the summits of their feature over consider- 
able tracts, as on Aylesbeare Common and south of it, and north 
east of Straightgate. In all these cases the Marls are more or 
less concealed by Pebble Bed dtbrisy which has been shown on 
the map ; from the summits this soil descends the slopes. In the 
vicinity of Straightgate, or Straightway Head on the old 
ordnance map, the Pebble Beds themselves appear to be capped 
JO^ their own redistributed materials to a depth of several tee t 
^^ places. Whether this is due to surface disintegration and 
^^splacements by percolation or to ancient river or stream rede- 
P^sition is not apparent, and it has therefore only been shown 
^^ the map where there is reason to think that the redistributed 
IJJ^terials rast on the underlying Marls, not on Pebble Beds. 
" here Pebble Bed dihr'is rests on the overlying Sandstones, as 
^^ fiaker Brake and south of Stowford, and in the small patches 
^^'^t of Stonyford and at Goosemoor, it is evident that the 
IJ^^terial must have been transported down the dip slope either 
y ancient rain wash or fluviatue agencies. 
t)e la Beche * figured a section of a quarry near the London 
" on Straightway Hill in 1834, of gravels derived *' from the 

* Report, p. 39(5. A 

4074 ti 5i ^ 




96 StJPERJlCtAL Gt»lX)GY. 

red sandstone conglomerate on which they rest, mingled with 
some sands." He suggested that the disintegration of the red con- 
glomerate might have been contemporaneous with the dis- 
integration of the Chalk and Greensand which resulted in the 
formation of the lower part of the Plastic Clay series (now regarded 
as Bagshot Beds by Mr. C. lleid). Whatever may be the age of 
these gravels there is no doubt that their occurrence complicates 
the relations of the Marls and Pebble Beds north of Straightgate 
Farm where they are indicated as Head or Wash on the map, as 
it is uncertain whether they are a thin soil of Pebble Beds on 
the Marls or a wash spread over the Marl from the Pebble Beds 
on the west. On the north of West Hill Church gi-avel is shown 
on the map : in this case the gravel contains chert as well as 
Pebble Bed pebbles, and may conceal sandstones faulted against 
Pebble Beds and must be regarded as an old river gi-avel. 
Whether mere washes down the dip slope aided by surface 
disintegration or ancient river gravels their position entitles us 
to regard these materials as within the catchment of the Otter, 

Except where it traverses the Culm inlier the watershed 
boundary between the Clyst and Culna is on comparatively low 
ground. 

The Culm Valley. 

Traces of old gravels of the Culm, or its tributaries north of 
Plymtree, are represented by dark brown clay soils with chert 
stones occupying the flat topped summits of the low hills of New 
Red Marl on either side of Higher Weaver and at Dungeons 
Farm. 

South of Westcott a large gravel patch marks the old junction 
flat of the Culm ^vith its tributaiy. Near the turning to Tye 
Farm, in the east part of the patch, gravel of mostly well worn 
chert, quartz and grit stones in a sandy matrix was exposed in 
a pit, to a depth of three feet, under a foot or two of reddish and 
blackish loamy soil. Near its southern margin on the north of 
Grarnshayes Farm a gravel pit showed 5 feet of well worn and 
subangular grit and chert stones in fine gravel of the same com- 
position, with a nearly horizontal lenticular patch of coarse 
brown sand which forms the only indication of bedding. 

The railway cutting between Hele and Silverton Stations 
shows an old gravel of chert stones and fragments derived from 
New Red breccia upon about 20 feet of New Red sand. The 
gravel is evidenced by chert fragments and brown or drab soil. 
A redeposit of breccia on the slope north of the cutting, seems to 
overlap the junction of the New Red sand and breccia. 

Owing to the rubbly nature of the New Red breccia it is 
extremely difficult to distinguish old gravels north and west of 
Silverton Station. North of the station the brown gravelly soil 
capping the New Red sandstone may be redeposit^ or-breccia 
in situ, and the same might be said regarding the two patches 
on the summit north of the Heazille Farm Trap. Near rounds- 
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land and at Heazille liarton there are two small patches, appa- 
rently remnants of an old terrace deposit. The gravels shown 
on either side of Dunsmoor are probably washes. 

An old terrace gravel caj>8 the New Red sandstone at llewe. As shown 
bv the lane near the church, the gravel consists of grit, quartz, flint and 
cnert, stones oft<jn well worn, in a matrix of browni sandy loam. The 
finer varieties of grit and the chert stones often exhibit flat polished 
surfaces ^rith bevelled e<l'jjes. One grit stone wtus 6 inches in breadth 
and a foot long. This is probably an old confluence gravel of the Exe 
and Culm. 

A low-level terrace commencing at Culm Vale flanks the alluvimn 
opposite Rewe for about two miles ; it sloi)es gently upward from the 
alhwium in i)laces, elsewhen.^ making a slight feature. 

The low tract west of Heare Farm and a strip of low ground bordering 
the alluvium from Heaiv n<^rthward may be a continuation of the low terrace. 
On the oi)posite side of the alluvium east of Bnulninch there apixjars to 
be a loAv gravel t^»rrace of re(lej>osited breccia extending for some distance 
northward from Kensham Mills. 

The flat tracts shown as alluvium between I^angford and Dungeons 
Farm seem to be redepositud Marls. The streams also south and east of 
Silverton here and thei*e drain flattish bottoms, apparently alluvial and 
wholly incommensurate with their size. 

The C reedy Vcdley. 

Next t^ the Clyst the Greedy and its tributaries drain the 
largest area in Sheet 325, being nearly fifty square miles. This 
river is remarkable for bifurciitions ; near Downs Bridge it is 

^■oined by the Yeo, which although nominally a tributiiry, has a 
onger course, and drains a larger area than the Creedy above 
its confluence with it. The Creedy is joined by the Holly water 
above Upton Hellions. 

As in the case of the Clyst and Culm, the alluvial bottoms of 
the tributary streams are often of much greater extent than 
their present insignificance would suggest, and the remains of old 
river terraces are most considerable in the sandy and clayey 
New Red districts, and least in the Culm Measures. 

An old river Terrace, nearly three mil(\s in length, has been 
split up by tributary denudation into six patches of gravel, 
which cap the New Red slopes at 20 feet or more above the 
alluvium on either side of Newton St. Cyres station. The largest 
patch seems to stretch for a mile northward from Winscott Barton; 
it wiis once probably connected with a gravel patch at Nettiicott, 
and denotes the old confluence of the Etibrd and Nettacott stream 
with the Creedy. The gravel patch on the east of Newton St. 
Cyres station is capped by cream coloured clay and rests on New 
Red sand at about 20 feet above the adjacent alluvium. 

The accorai>anying interesting section (Fig. 19) of the gravel patch Ks- 
tween Newton St. Cyres Station and Lake was exposed in the lane on 
the north side of the Railway . 

The gravel ]»atch west of the above consists of grit and quartz stones in 
brown loam, ajiparently 5 or feet thick, resting on New Red sand and fine 
breccia, in places at about 30 fe^t above the alluvium. 
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a Sub-angular and pebble gravel of grit and quartz stones 

brown knm, from 1 to 3 feet thick. 
b Bed loam, 1 foot 6 incheit. 
c Red sand exhibiting false lamination. 
d Red loam with angular, aub-augnlar and well worn stones d 

tributed irregularly through it. 4 feet. 
e Gravel of sub-angular stones and pebbles of grit and qua 

in a matrix of fine eravel, resting on New Rwl sand at abc 

40 feet above the alluvium. 
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The gravel at Greedy Barton is 6 or 7 feet thick and occurs at heights of 
from 15 to 35 feet above the alluvium ; it rests on New Red breccia. 

The only patch of old gravel encountered on the south of the Greedy 
alluvium occurs by the high road west of Newton St. Gyres and furnished 
the following section, in descending order : — 

Ft, In. 
Fine red bi*own gravel of sub-angular stones derived from 

the New lied breccia 10 

Buff brown loam, splitting in cubical fragments - * - - 1 6 
Pebble and sub-angular grit stones, usually of a greenish grey 
colour, in a matrix of fine gravel, ^is gravel in an 
adjacent exposure consisted of flattish sub-angular grit 
stones of average size with lenticular seams of brown sand 2 

In the railway cutting near the confluence of the Yeo and Greedy the 
New Red breccias have an irregular capping of buff sandy loam in places, 
possibly an old river deposit. 

The alluvium of the Greedy is flanked on the east, for tAvo miles below 
Upton Hellions^ by flattish ground sloping towards it, and probably an old 
alluvial low-lying terrace. By the lane just north of Haske there 
appears to be gravel of redeposited breccia ; in one place the stones were 
found to be cemented by ferruginous infiltration ; the gravel rests on light 
red sand and dark red loam and clay, which may also be redeposited 
New Red strata. 

At Merrifield the soil consists of red day Avith sub-angular grit stones. 
In the orchard on the east of Greedy Bridge a pit (in 1875) showed 6 feet 
of red loam, with sub-angular stones exhibiting no signs of stratification ; 
theground rises gently from the alluvium. 

There may also be a low-lying alluvial terrace at Aller, west of Sandford, 
Hnd south of Long Barn, near Greedy Bridge. 

The Yeo Valley. 

The alluvium of the Yeo «and Culvery is bounded by a ^avel 
^rrace extending from Kersford to (Jnlvery Bridge, and rismg to 
lieights of 15 to 20 feet above it. Its further extension up the 
dulvery is evidenced by three patches. Near Culvery Bridge 
^heffravel is largely composed of redeposited materials, and might 
easily be mistaken for a New Red deposit. 

The following section was obtained : — 

Ft. in. 
Brown loam, with small stones derived from New Red 

breccia 20 

Small angular and sub-angular gravel derived from the 

breccia, in red loam - - - 2 

ImpersisUint seam of gravel of flat grey and brown grit 
stones, with l)evcllcd edges, at base aV)Out 10 feet above 
the alluvium OtolO 

The deposit rests on red breccia, apparently not redeposited. A small 
patch of gravel occurs iit IJton (Yeoton on the old map, phonetically si^elt 
on the new). 

The railway cutting north of Folly exhibited 7 feet of clay, led in the 
upper p«rts, passing irregularly into grey and brown tints in tne lower, and 
containing angular and sub-angular grit stones scattered through it. This is 
probably Head or Wash, but may be mingled with old river deposits. 
Further west a gravel terrace commences at the mills and continues west- 
ward for 50 chains. East of Yeoford the alluvial boundary is very 
indefinite, also on the north-east of Folly, and in both cases low-l3dng 
terraces may border it, but this has only been indicated in the former 
instance, as the low-lying ground is of some extent, apparently composed 
of grey and reddish clay and loam, with sub-angular grit stones, and in 
places it makes a low bank or terrace feature. 
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Between Gunstone and Folly, at the lane to Moor, the Yeo banks give 
the foUowinjr section in downward succeaaion :— 

Ft. in. 

Light buff-brown loam - - 2 6 

Light buff-brown loaiu with lunticular seams of fine gravel ■ 2 6 
Fine gravel seams, impersistent - - - - - to 1 

Coarse gravel of sub-angular and slightly bevelled grit and 
occasionally quartz stones - - - - - - 2 

At the milk south of Gunstone the accompanying is a section of the Yeo 
bank:— 

Fig, 2U.— Section, by the Jiiiior I'm at tke Mills, soiUk-tvcaC of Crediton. 
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a Red brown loam. 
b Grey and light brown olav. 
c Fine gravel in red brown loam. 

(/ Angular and sub-angular grit grave] in red brown loam. 
The river bank is 6 feet in heigjit. 
The baiika of the River Culvery affonled niany interesting sections. 
At Culvery Bridge the section is as follows : — 

Ft. in. 

Yellowish brown claj; 2 6 

Bltiish grey clay, with flat bluish grey grit stoiiea with 

Ix-velled edges 8 

Sub-angular grit gravul in brown ioani and clay - - - 3 

The bankfl of the tributary brook north of Trowbridge showed the 
following sections :— 

Ft in. 

Brown clay and loam 2 6 

Yellowish clay and loam 10 

Impersistent blue clayey scam to 4 

Brown gravel, angular and sub-angular .stones of various 

lizes, with fra^ents of drift wood here and there - 4 

Bright red breccia, [wssibly a redeposit. 
Near the above the opposite bank exhibits the following section : — 
Ill-own loam. 
Blue and drab clay. 
Blue clay. 
Fine gravel. 

Hmwn g-avel, flat stones. 
Coaise and tine yellowL'ih brorni gravel. 
New Ked breccia with small atones. 
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In another place tlic bank consists of cream coloured and buff loam ; on 
a seam of blue clay ; on li^ht brown gravel of grit stones of various sizes ; 
on brown gravelly loam with an appearance of false bedding ; ui)on New 
Red breccia or reaeposited breccia. The alluvial dei)Osits are not 6 feet in 
thickness. 

The bank of the Culvery at about 20 chains above the tributary afforded 
the following section : — 

Ft. in. 
Gravel of sub-angular stones in drab sandy loam, blackish 

at base -- --12 

Light-brown gravelly loam with small shale f ragmen tn - 6 
Gravel of rather large tiat sub-angular crit stones and of 
([uartz, in bluish clay for a foot from the top, below that 
in brownish loam, in places containing small stones and 
becoming an earthy sand 40 

Near the above the section shows the following succession : — Brown 
loam with rootlets neiir the surface extending horizontally and branching 
downward ; on yellowish gravel of grit and rather small shale fragments ; 
on gravel and sand, i)artly false- bedded ; on drab and blackish gravel of 
flat grit stones and iiuartz fragments with seams of finer gravel, resting 
unevenly upon New Ked breccia exhibiting grey mottling. 

Near the above and higher u{), the l)ank is nearlv 5 feet high, and consists 
in descending order of : — Brown loam, bluish and yellow clay, yellow clay, 
blue clay, gravel of fiat grit stones (some large), and bright red clay, either 
New Red tn »itu or redei)osited. 

Near this the bank is 3 feet 6 inches high, and presents the following 
section : — 

Brown loam. 

Impersistent seam of bluish clay. 

Gravel of fiat grit stones in buff and brown clay. 

North of Yeoton (Uton), near Yeoton Bridge, the bank of the Yeo is 
4 feet in height, and gave an interesting section of brown loam, blackish 
stained gravel, finer in the ui)per seam ; brown gravel and sand, and buff 
clay. The gravel is mostly comjxjsed of sub-angular Culm grit stones^ but 
fragments of Trap and of New Red sandstone occur sparsely through it. 

At West Town, in the south part of Newton St. (Jyres, the 8huttem 
Brook, a tributary of the Greedy, afforded the following section : — 

Ft. in. 

Yellowish and buff loam 40 

Brown grit gravel 5 

New Red sand, shown in one place by the stream bed. 

At a mile higher up the Shuttern Brook, buff ))rown clay rests on gravel 
of an.^ular and very slightly worn grit and tiuartz stones and fragments of 
shale, with no persistent lie, in bluish and brown clay. 

A tributary stream west of Newton St. C^res, at nearly a mile up stream 
from Smallbrook, sliowtd brown and buff-brown ^Mavelly clay, with angular 
and bevelled grit stones, resting ujKjn New lied breccia. 

The alluvia of the tributaries north of Newton St. Cvres and north and 
north-west of Crediton call for no special notice, and seldom afford sections 
of sufficient depth and variety to be interesting. 
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CHAPTER VT. 

ECONOMIC GEOLOGY. 

Watkh Supply. 

As retfards water supply the QulinjQc}^, although more or less 
favourable, through the association of grits and shales, for 
yielding small supplies, yet through their numerous contortions 
and the small dislocations affecting them they are unsuitable for 
obtaining a large supply, such as niiglit otherwise be obtained in 
alternations of undmating or gently inclined permeable and im- 
permeable rocks. The New.iad beds, on the other hand, might 
be expected to yield a large supply, by boring through the Marls 
or Peoble Beds east of the t-lyst V^alley to the south of the Culm 
inlier, as they overlie a permeable series of sands or sandstones, 
which cover a considerable extent of the surface and rest on the 
Heavitree breccias. 

With some exceptions, it is difficult to obtain reliable sections 
of the strata penetrated in well borings in the district, and as 
regards the Red Marl area above alluded to, no deep wells seem 
to have been sunk. Unfortunately no cores were Kept of the 
deep wells in the C -ulm Measures at the Exeter breweries, and 
in view of the mention of layers of Trap at 100 feet from the 
surface in the City Brewery well, this is the more to be regretted. 

Ejreter Wafei' Supply, 

"According to Isaacke attempts were made as early as 1635 to introduce 
river water into the city, but all ended in disappointment. Within sixty 
years later the long contemplated scheme was aetcrmined ujion, to convey 
the Exe water by wooden pipes to the houses of such of the inhabitants as 
should agree to take in the same at a reasonable rate. On February 12tlL 
1695, * a contract ' was made * for this purpose.' "...." We can well 
remember how inadequate was this supj^ly — what leakage there was in the 
wooden pipes, the stoppages during floods and summer droughts." In 
1808, Mr. J . Goldsworthy became lessee of the water works — he increased 
the i)ower of the engine, substituted iron for wooden piiHJS. cleared the 
springs that hjid l)cen choked, sank the wells deei>er and laid conducting 
PUHJS at the bottom instead of the surface of the wells, by these means 
securing an ample supply.* Dr. 8hai)ter + says, " the ancient conduit** 
which partly supplied the city of Exeter and the supply to the Cathwlral 
Close houses were derived from springs. The water is particularly good, 
being clear, transparent, t^isteless, and inodorous, sj). gr. 1*002 ; temperature, 
53". with a varying degree of hardness of from 10" to 25^ ; contains free 
carlx)nic acid, muriate of lime, sulphate of lime, carbonate of lime, sulphate 
of alumina." " Parker's Well " (very near the Topsham Road turnpike. 
Polwhele), " formerly in estimation as a holy well in the 

garish of St. Leonards, together with several others of the neighbourhood, 
o not essentially differ from the above." " The water of a well in the 
cathedral yard is sparkling, clear, transparent, inodorous and slightly 

* From " The History of the City of Exeter,' by Rev. G. Oliver, 1861, 
pp. 149, 150. 
t Climate of S. of Devon, 2nd edit., 1862. 
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styotic to the taste ; sp. gr. 1003; temperature 52' ; contains free carbonic 
acia, muriate of iron, muriate of lime, sulphate of lime, sulphate of alumina, 
carbonate of lime." 

Polwhelc* mentions St. Sidwell's Spring, just above Hill's Court, as "a 
pleasant water moderately impregnated with iron." He says, "To the 
water which issues from the Northernhajr rock below the castle at Exeter, 
great virtues are imputed. This spring is never dry at any season of the 
year. But the water ^vith which the Bedford buildings arc supplied is a 
remarkably fine spring— the most salubrious perhaps in Exeter." The 
Northemhay or Lions Holtt spring is about 126 feel above sea level. The 
yield is 47,000 gallons in twenty-four hours. The water is conveyed to 
various parts of the city and distributed by means of drinking fountains. 
Analysis by Mr. Perkins of Exeter showed that 100,000 i>arts contain— 

Free Ammonia *0o4 

Albuminoid Ammonia '0074 

Nitrogen as Nitrates or Nitrites •230 

Chlorme 5*7 

The St. Anne's I well or spring at Lions Holtwas cut into by the London 
and South Western Hail way, but may now be seen on the Exeter side of 
the tunnel mouth near Queen Street SUition. " To supply the conduits of 
Exeter the authorities directed that a water ram should be erected on the 
opiwsite bank of the railway so as to give, as far as possible, a supply to 
the conduits the same as before the line was cut." 

Mr. Tlioma-s Andrew, F.G.S., in a ]>aper on " The Geological Phenomena 
of Exeter and its Neigbourhood," printed for i)rivate circulation, records 
the observations which from his lon^: connection with the Municipality of 
Exeter he had excei)tional opportunities for making. From this {)aper the 
following nuotations are taken : — 

" From tlie South Western Railway Station to the bottom of Exe Lane, 
along what was formerly the brook, then around the Bonhay Road to Fore 
Stn.»et Hill, and thence by Fore Street Hill to St. Stephens, an area will bo 
described which under modern accumulations has a stratum of clay from 
2 to 4 feet thick of a yellowish colour and very tough, and liencath this the 
Carbonaceous shale commonly called *Shillet. This shale on exjxxsurc to 
the air becomes soft, and being well worked with water makes a very tough 
clay. In digging wells in this rock the depths at which water is obtained 
diner very extraordinarily. A well has a good «iv][>ply at the depth of 9 or 
10 feet in one place, while others not 20 yards off nave not haa water at 
less than W or 60 feet. 

" From St. Stephen's Church to St. John's Hospital, including Bedford 
Circus, the substratum is of sand and gravel. This is followed by clay 
mixed with small masses of the stony stratum of the ca*stle, and the masses 
becoming larger and more compact soon form a rock of the same kind. 
The wells in this area are from 20 to 30 feet deep, and give most excellent 
water, which arises from under the rock. The well water of this locality is 
far preferable to that of the shale. 

" Above St. John's Hospital and Longbrook Street the second stratum is 
a fine red sand about 60 feet thick. Under this in some ])laces is a bed of 
soft marl from 4 to 6 feet deep, and then again the red sand. The sand 
extends all over St. Sidwell to the Blacklwy Hojui Turnpike Gate. The 
soil of the juljacent fields has been for a century and upwards used by the 
brickmaker>i. The quarrymen at Heavitree assured me that quarrymen 
who formerly worked in the quarriea there, point to a spot some 30 feet 
beneath the * deads ' where they came to the bottom of the rock, and that 
immediately underneath was a deposit of clay similar to that of Polsloe." 

Mr. Parfitt |i gives a section of tne boring at St. Anne's Brewery in North 
Street at the back of Barnstaple Inn, at about a quarter of a mile from 

* History of Devon?hirc, pp. 15, IG. 

t British Asgoc. Rep. Com. Underground Waters for 1879, p, 157. 

I E. Parfitt. Trans. Devon Assoc., 1880, vol xii. 

i' Trans. Devon Assoc, for 1880, vol. xii. 
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the River Exe at Head Weir, begun in March, 1879, and carried to a depth 
of 305 feet through Culm rocks without any ^vel capping : — 

Common Carboniferous Shale - - to 80 feet from the surface. 
Hounded white and red quartz grains - at 86 feet „ „ „ 
Fine flakes of mica imbedded in bluish 

sandy mud or clay - - - - at 90 feet „ „ „ 
Some hard beds of very compact shale 

with large ferruginous nodules 

penetrated from 96 to 100 feet „ „ „ 

Soft shale - at 106 feet „ „ „ 

Another hard band - - - - at 112 feet „ „ „ 
Dense dark blue shale difficult to work 

alternating in hard and soft bands. 
Bright ferruginous shale - struck at 180 feet „ „ „ 
A fissure. 

Bright red gritty shale not very thick - at 204 feet „ „ „ 
Again in dark blue soft clay - - at 210 feet „ „ „ 
Below this alternate layers of very 

hard and soft tenacious clays or 

shales were encountered - to a depth of 280 feet „ „ „ 
Thin band of very red soft shale with 

a thin band of very gritty clav 

called by the workmen water sand. 
At 305 feet the boring was suspended. 

This boring is about 33 chains N., of the City Brewery well. 

The account in Mr. Martin's Note-book of Well sections, of St. Anne's 
well boring bv Shepheard and Co., March to September, 1879, gives a total 
depth of 313 feet 3 m., made up as follows : — 

ft. in. 

Red Shale- - - 70 6 

Stone ... - 26 

Blue Shale 9 6 

Stone - - - - 3 9 

Blue Shale with stone intermixed 149 6 

Blue Clav - - - 54 6 

Sand and Water (? Sandstone crushed by boring) - - 5 
Blue Clay with Stone intermixed 18 

313 3 

Mr. Martin records a well at Bradninch Place, Qandy Street, sunk to a 
depth of 45 feet with a diameter 4 feet 3 inches. Water rose to 10 feet 
6 inches from the surface. No geological details are given. 

The boring of the City Brewery well,* near Exe Bridge, at about 25 feet 
above Ordnance datum was begun in 1846 and completed in 1849. The 
shaft for 70 feet from the surface is 4 feet in diameter, below it a boring with 
4-inch bore was carried to a depth of 270 feet from the surface. The strata 
penetrated are given as follows : — 

Feet. 

River gi-avel 15 

Shillet or Carboniferous shale 85 

Alternate layers of trap and red shillet ----- 54 

Blue shale 90 

Water, sand - 3 

Blue shale 23 

The yield is given as 4,000 gallons in 24 hours. 



♦ The section of the City Brewery well, kindly supplied me by Mr. Pring 
of the Cit>' Brewery, and that in Mr. Martin's note Tbook are identical with 
Mr. Parfitt .3 account as given here 
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Analysis showed : — 

Grains 
Organic and volatile matter including *112 of oxidisable 

organic matter 1*15 

/ Oxide of iron and alumina with traces 



Total solid matter 
per gallon, dried 
at 270" F. 



of phosphoric acid '15 

Sulphate of lime 6*24 

„ „ magnesia - - - - -48 

Nitrate „ „ '99 

Cloride of sodium ----- 4-79 

Carbonate of soda 9*75 

Soluble silica . - _ - '10 



23(55 



Dr. Shapter gives an analysis of the water by Mr. Herai)ath, of Bristol, 
as follows : — ** In an imperial pint there are of 

Chloride of magnesium - a ti-ace. 

Soda, with a vegetable acid ----- o*44 grains. 

Muriate of soda - 0*48 „ 

Sulphate of soda 2*96 „ 

Caroonate of magnesia 2*60 „ 

Sulphate of lime 0*86 „ 

7-34 „ 

On the south side of Exeter at 60 yards from the Exe at Trews Weir ♦ 
about 20 feet above sea level a well was sunk to a depth of 20 feet, pro- 
bably in alluvial deposits, and bored with 7-inch bore to a depth of 21^0 feet 
from the surface in New Red rocks. The yield is 250fi00 ^llons in 
24 hours. The water contains a considerable quantity of carbonate of 
lime and chloride of sodium. Mr. Martin, C.E., Bradninch House, Exeter, 
furnished the following corrections of the italicised items in above 
account : — 9-inch bore, depth 250 feet, yield 500,000 gallons 

In a paper on the Exeter City Asylum Wellt Mr. Andrew states that the 
boring was made by Shepheard and Son with a 6 inch bore in 1882, and a 
eood supply of water obtained at 1!^0 feet. The well section is given as 
follows : — 

Ft. in. 

Alluvial deposit and vegetable mould 10 

Course sand with slight admixture of small splintered 

stones 60 

Seam of ironstone (pan) 4 

Sand - - 4 9 

Seam of ironstone (pan) 4 

Sand 4 

Band of fine clay 16 

Sand of finer grain and more compact thati above - - 22 6 

Band of ironstone 4 

Sand 5 11 

Ironstone 04 

Sand 46 6 

Very tough ironstone seam 4 

Sand - - - - - 3 

Very hard stone much impregnated with iron oxide - - 16 

Sand - - - - - - 29 

Brecciated beds similar to those in the Heavitree quarries - 97 6 
Fine and closely compacted sand 10 

253 



♦ From Brit. Assoc. Rei>., 1879, p. 137, and, 1882, p. 114; also paper by 
E. Parfitt, Trans. Dev. Assoc, vol. xii., 1880. 
t Trans. Devon Assoc., vol. xx., 1888. 
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Mr. Andrew considered the brecciated beds as much above those in the 
Heavitrec quarries, but there is no doubt that they must be included in that 
sories which gives the thickness of the overlying sands about 144 feet. ^Ar. 
\ntlrew further states that the well at the Exminster CVmnty Asylum was 
.>iuik Ui a depth of 350 feet in brecciated- IxmJs, and a good supply of water 
obtained. 

The Kxminster County Asylum Well* (m a site about 100 feet above 
Ordnance datum was sunk for 117 feet with 9 feet diameter, and boi*e<l 
thence to a depth of 473j feet from the surface, the water level is at ab<uit 
13 feet above sea-level, and the yield amounts to 200,000 gallons in 
24 hours. 

The well at the Devon County Lunatic Asylum, Exminster, is evidently 
another well, at 150 feet above sea level ; shaft, 114 feet, with diameter 
of 6 feet ; borirg, 70 feet, with 4-inch bore. Yield, 30,000 gallons in 24 
hours. Section not given. (Ren. J^rit. Assoc, for 1875, p. 130.) 

The coniposition of two samples of water in use in the Asylum is given 
by Dr. A. Voelcker as follows : — 



Well Water. 



A71 xmperM gallon contains in (p'itins : — 

Organic matter and loss in heating (including 

oxidisable organic matter, '170 and •272) 
Oxides of iron and alumina and tnu-es of 

phosphoric acid 

Sulnhate of lime . . - - - 

Caroonate of lime ------ 

Carbonate of magnesia - - - - 

Chloride of sodium • - 

Carbonates of potash and soda 

Soluble silica 



Water from 

tap in 
No. 5 Ward. 



1-39 



•24 


•25 


1 -22 


1-25 


4^00 


4^87 


30(J 


311 


3-(>2 


303 


1-52 


l-()3 


•1>0 


•81 



lOTJl 



1-40 



1G^95 



Mr. Mai tin, C.E., thus cx})lains the Exminster Asylum Wells. The 
first well was sunk to a depth of 116 feet, with 9 feet diameter. Fi-om that 
level an adit was driven to a distance of about 240 feet, and from it a boring 
was carried to a further depth of 355 feet 6 inches, making a total depth 
of 471 feet 6 inches. 

Polwhelef says :— " In the neighbourhood of Exminster are several chaly- 
beate springs." One of these in the road near an esUite called Wracombe 
is described as an "agreeable and pretty strong chalybeate." "Near the 
brow of the hill above Pocombe bridge there is an agreeable strong chaly- 
l>eate ; so also in the vale immediately under Long-down on the right 
hand leading from Exeter " (west of i^ocombe bridge). " A little beyond 
(Jowley bridge runs across the road a strong and agi'eeable chalybeate. 

Gubb's Well, in the parish of St. Thomas, near Cleave, is a pretty strong 
chalybeate, and contains much earth or dissolved clay, " which on standing 
leaves a thick deposit." Shapter refers to Cleve s^)ring or Gubb's Well 
thus : — " Sp. gr., 1*002 ; temiHjrature, 51*". 5', contams free carbonic acid, 
sulphate of iron, muriate of iron, carbonate of iron, sulphate of lime, 
sulphate of alumina." He also gives : — **Perridge spring : Sp. gr., 1*003 ; 
temperature, 52". 5' : contains free carbonic acid, muriate of iron, sulphate 
of iron, carbonate of iron, sulphate of lime." 



♦ British Assoc., 1879. Report 
Waters, etc. 
t Pp. IG, 17. 
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** Whitoatone spring : Sp. gr., 1003 ; U^iiii)erature, 52'. 5' ; in its comuosi- 
tion very similar to tho prece4ling, (»xue})tiiig that the quantity of sulpliate 
of lime is rather less." 



West IJilL 

On the eastern margin of the mai) east of Exeter a well was sunk 
through the gravel patch shown on the map on the summit just north of 
West Hill, lor 6 feet from the surface in gravel in tough clav and loam, 
then for 10 feet in sand-rock, in which a local seam or band of clay retain^ 
water. 



Brampfoiyl Sjyeke, 

The following infonnation resix'cting Brampford Speke was funiished 
to Mr. Pengelly by Mr. W. 8. S. Gamlen :— ♦ 

** There are sixteen wells in that village, of which fourteen are from 45 to 
52 feet in de[)th ; the top water of one of these is maintained to a level 
only 14 feet Iwlow^ the surface of the ground, rising to within 6 feet in 
winter. The wells are in fine orange-coloured sandstone, overlaid by clean 
gi'avel ; the l)Ott<.)ms of the wells are below the level of the Exe, but the 
water is derived from the high ground to the west." 

A well at Brampford Speke at 140 feet above sea level was carrieil to a 
depth of 52 feet. The surface of the wat^T was al)out 2 feet above the level 
of the River Exe. The section is as follows : 



Handy loam, from 3 to 9 feet 

Water-worn gravel from 3 to 7 feet 

( Loose sand 10 feet 

Coarse sand 2 feet 

, Sand rock 27 feet. 



Lower New Red 



Very good drinking water, slightly hard and containing carbonic acid gas. 
Spnngs occur al)r)ut 15 feet below the surface of the drift soil. 



Ifeie and Sihfertan, 

In the Culm valley, wells have been recorded at Bridge Mills (Silvei'ton), 
Hele Paper Mills, and at Kensham Mills (Hele), but a section is only pro- 
curable of the first named. At Hele Paper Mills, at alwut 90 feet above 
sea level, a shaft with 10 feet diameter was sunk to a depth of 20 feet, and 
carried down by boring to 120 J feet from the surface. The water level 
stood at 60 feet above sea-level, and the yield amounts to 259^000 gallons in 
twenty-four hours. The vaiiation of level in dry weather is from 15 to 
20 feet. 

At Kensham Mills, about 100 feet above sea level, a shaft was sunk to a 
depth of 40 feet, 5 feet in diameter, then the well was bored with a 7-inch 
bore to 200 feet from the surface. The bore hole is said to pierce the New 
lied Sandstone, rendering it i)robable that Culm Measures were reached 
owing to the proximity of the Culm inlier. The yield is given at 170,000 
gallons in twenty-four hours, and the height of the water level at 70 feet 
about sea-level. 

At Bridge Mills, Silverton, the well is about 80 or 90 fe3t above sea-level. 
The shaft with 5 feet diameter was sunk to a depth of 20 feet, and carrietl 
down by boring with 0-inch bore to 237^ feet from the surface. The yield 
in gallons per twenty-four hours was given at 315,000 in 1880, and in a 
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synoptical table in 1882 at 180,000* Mr. Martin, C.E., gives it at 144,000 
^lons. The section of the 217 feet bored is as follows : — 

Feet. 

Sand 94 

Rock 27 

Marl 29 

Clay and greensand 30 

Gravel (water) 5 

Hard clay 16 

Red rock 16 

This section is probably in sand-rock on sand, with hard breccia, sand, 
marl, and clay of tne Lower New Red ; it is not suflSciently specific to be of 
much service, and the description of the upper 20 feet sunk is lacking. The 
possibility that Trap may be denoted under the term rock suggests itself, as 
the Traps of HeaziDe and.of ^ Killerton Park are not far oflF. 

Shapter mentions a spring near Thorverton " containing carbonic acid, 
muriate of lime, muriate of soda, sulphate of alumina, sulphate of soda (a 
small quantity), sulphate of iron (a trace)." 

Mr. Martinis Note Book records a well at Four Mills behind the inn, close 
to Crediton Railway Station. The well is about 125 feet above sea-level, 
and was bored with a 6-inch bore to a depth of 110 feet from the surface, 
entirely in New Red rocks. The yield in a fortnight*s test pumping for a 
Local Glovemment Board Enquiry averaged 105,714 gallons m twenty-four 
hours. 



Building Materials. 

The area is comparatively rich in building materials. Until 
recently the clayey soils of the Culm Measures and of the New 
Red rocks were used in the building of cotUiges, outhouses, and 
walls. The clay was mixed with straw and " rammed into a 
boarded framework, this shifts as the work proceeds in the 
manner of the modern concrete building apparatus." The adobe 
thus formed is termed " cob."f 

The New Red Marls have been extensively used for brick- 
making, the position of the brick pits enumerated in a preceding 
chapter prove that the suitability of the material is not confineci 
to any particular horizon. 

The Exeter brickyards furnish serviceable materials in the 
clays and brecciated clays of the Lower New Red series, which 
bum to a tough coarse brick. 

In places the Lower New Red sands are sufficiently con- 
solidated to be used for building purposes, as in the quarry east 
of Poltimore and in the quarry north of Broad Clyst Station, but 
this is exceptional. 

Where the New Red breccias are firmly cemented, as in the 
Heavitree quarries, and in quarries in the neighbourhood ot 
Exminster, they furnish good huilding stone. 

The utility of certain of the Trap rocks for building purposes 

♦ Rep. Brit. Assoc, for 1879, 1880, and 1882. 

t Worth, Economic Geology of Devon. Trans. Devon Assoc, for 1875, 
voL 7. 
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has long been known * and may be seen in most of the old 
churches of the district Perhaps tlio most important quarry 
in the district is that near Pocombe Bridge, which is referred 
to in the Grovernment Report on the Building Stones of Great 
Britain, by the late keeper of Mining Records, R. Hunt, 1860. 
The quarries of Dunchideock, Budlake near Killerton, Raddon 
near Thorverton, and near Heazille north of Rewe, furnish good 
building stone. A quarry at Spcncecombe presents Trap rock 
which can be quarried in large masses in places. The Traps are 
so intersected by irregular joints at the surface, and often by 
calcareous veins throughout, that the quality of the stone as a 
building material is very variable and impersistent, and requires 
careful selection. The blending of building stones from the 
breccia and from the traps is of common occurrence. The 
Heavitree conglomerate ("The quarries of grout stone in the 

i)arish of Heavitree ") " was formerly employed in the manu- 
acture of coarse millstones for shelling clover and separating 
the wheat from the close husks broken oif from the ears in 

thrashing."! 

The Culm Measures of the Morchard type on the north side 

of the Crediton Valley aiford good buikiing stone in places 

where the sandstones are thick bedded, hard, and not too 

irregularly jointed. The erits of the Exeter Culm type may 

here and there aftbrd building stone, but as a rule tney are 

more suitable for wallstone or road metal. 

The Dolerites are too hard to aflford good building stone, and 
as road metal are apt to wear unevenly, making knubbly promi- 
nences. WorthJ says, " The best road metals of the county are 
derived from the trap rocks," which are tough, durable, make 
hard roads, and cause little dust. 

Mr. Martin informs me that the sand from the sandstone 
quarry at Sandy Gate Turnpike is much used in Exeter building 
operations in making mortar. The quarry is about 70 to 80 
feet deep. . . 

Mines and Minerals. 

De la Beche§ speaks of a great east and west fault running 
from near Poltimore by Huxnam and Woodleigh to Venny Ted- 
born, and in another place|| alludes to it as " that large dislocation 
which runs from near Broad Clist by Newton St. Cyres to the 
westward.'' On the old geological map this is shown by a broken 
boundary Une between the New Red and Culm rocks. Detailed 
investigations, however, prove this boundary to be a sinuous 
line wmch, if a great dislocation, must be shifted by many com- 

♦ Polwhele says the old walls of Exeter and its castle and " most of the 
buildings consist of scarcely any other substance than lava and tufa." The 
excellence of the lava as a buildinff stone is proved ** by the present appear- 
ance of the city walls." By tufa the New Hed breccia is meant. 

t Vancouver, Agriculture of Devon, 1808, p. 72. 

X Trans. Devon Assoc, for 1875, pp. 209-233. Ibid. Appleton, pp. 234-246 

§ Report on Greol. of Corn., Devon, etc. 

11 Memoirs QeoL Sur., vol. i., p. 256. 

4074 H 
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paratively small transverse faults, and no proof of it has been 
obtained beyond the southerly dip of the New Red rocks between 
Ratsloe and Poltimore. Another east and west fault is men- 
tioned by De la Beche as a boundary between the New Red 
series of feeare and the Cuhn inlier of Spraydown (Sprydoncoto), 
but detailed survey did not furnish sufficient evidence of it. 

A lode of Manganese is said to occur along a dislocation in 
the New Red rocks parallel to the first mentioned fault ; and in a 
sketch section through Newton St. Cyres* a lead lode is shown 
in the Culm Measures. The occurrence of Manganese ore was 
indicated on the old map at (Ratsloe) Hatchleigh, Huxham, 
Upton Pyne, on the south of Newton St. Cyres, and near East 
Woodleigh (Woodley). 

W. G. Matonf in 1797 mentioned that the ore was dug in a 
pit about 20 feet deep not far from the village of Upton Pyrie, 
and that " the ore diminishes so much in richness in proportion 
to its depth, that it is worked only in a horizontal direction. We 
observed that the ore was in nodules of various dimensions, and 

ffenerally crystallised in the inside. It is very productive — at 
east wnat is dug at the upper part of the pit, and was used in 
the glass-houses formerly established at Exeter, but it is now 
Bent chiefly to London." 

Dr. Berger, who visited the locality about twelve years later 
remarked tliat he " had an opportunity of making pretty accurate 
observations on the strata, and on the nature of tne rock." The 
red argillaceous sandstone, at the place where the mine is 
excavated, forms a stratum several feet in thickness from the 
surface; below this is a conglomerate puddin^tone, the sarue 
that is found in the parish of Heavitree, but quite disinteOTated ; 
then, a reddish compact felspar in mass, contaming a few iamin® 
of calcareous spar, and some crystals of quartz. This last rock 
forms the roof of the mine.J 

R. N. Worth,§ writing in 1875, says that the Manganese mines 
at Upton Pyne were begim a century ago and exhausted 
60 years ago. The following ores of Manganese are given by the 
late T. M. Hall || as occuning at Upton Pyne. Manganite or grey 
manganese in fine prismatic crystals, ryrolusito, earthy Man- 
ganese or "Wad," and Red Manganese or Rhodonite. Rich 
bunches of Manganese were found m the Culm rocks of Doddis- 
combsleigh and Ashton, in the vicinity of dolerite and tuff 
patches. Manganite in fine prismatic crystals was obtained.! 

The Manganese of Doddiscombslcigh has been obtained in the 
Lower Culm Measures, and occurs along the bedding as at Shute, 
where an adit has been driven in the chert beds. On the west 



* De la Beche, Report, p. 295. 

t Observations on the Western Coanties of England, vol. i., p. M. 

I Trans. Greol. See., vol. i., p. 101 

§ Trans. Dev. Assoc., vol. vii.^ p. 221. 

II Trans. Devon Assoc,, vol. ii., pt. ii., p. 239. 

IT De la Reche, Rei>ort, p. 286, and Hall, op. oH. 
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side of Doddiscombsleigh Hill, in Scaimiclift Copse, Manganese} 
occurs both in decomposed vesicular i^eous rock and m the 
hard Culm mudstones and cherty beds with which it is associated. 
The ore is disseminated as the result of in sitiv chemical changes 
in the beds and not as &r as one can see in lodes. 

Massive sulphate of Baryta occurs in the Culm Measures near 
Stone, east ot Bridford. The lode strikes irregularly, varying 
from N. and S. to N.35°E. and S-SS'^W. Patches of dolerite 
occur in its vicinity. This is the only mine now worked in 
the area. 

Lead ore has been raised near Newton St. Cyres. Lead mines 
were worked near Hennock in the adjacent map on the south 
(339). An abandoned mine between Leigh Cross and the north 
margin of the granite may indicate a lead lode on the pro- 
longation of the fault shown on the map between Heltor and 
Lowton. 



SoiiJS. 

The area embraced by Sheet 325 presents a variety of soils, 
the granitic tract of the Dartmoor area and the heathery 
summits of the pebble beds of Woodbury Common being the 
least fertile. The Culm Measures on the south of the Crediton 
Valley furnish buft* grey, atul yellowish, more or less, heavy clay 
soils suitable for wheat, but never attfiining to the fertility of the 
New Red marls and breccias, either as regards arable or pasture 
lands. 

Where dolerites occur the soil made by their decomposition 
is much more productive, and by min wash, etc., improves the 
Cvlxn soils in tncir immediate vicinity. On the north side of 
the Crediton Valley the Culm Measures often make red clav 
soils where purple and reddish brown grits are associated with 
the dark grey shales, and loamy soils are more frequent than 
amongst the rocks of the Exeter type. Polwhele* describes the 
soils of the parishes of Whitestone, Holcombe Bumell, Dunsford, 
and Doddiscombsleigh, as " a tough clay, with a dense black whin 
or iron-stone " ; the latter evidently denotes the dolerite patches. 
He speaks of strata of " red marly loam, that is not to be exceeded 
in richness and fertility by any in the county, or perhaps in any 
part of England," as beginning at Plymstock, and continuing to 
Ashprinffton, Paignton, Cockington, Tei^mouth, Powderham, 
Broad Clyst, and Sradninch. " This soil is of great depth, and 
consists of a firm rocky marl, easily friable when exposed to the 
air or in water, soapy to touch, effervesces with acids, producing 
very rich grass, on which cattle fatten speedily. Very strong 
crops of com arc produced on this soil, but it is considered more 
profitable to keep in grass for bullocks. It answers very well as 
a manure for poorer lands ; but it contains so much calcareous 
earth, that it must be laid on sparingly." 

* History of Devonshire, pi). 42 and 45. 
4074 H 2 
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In this description wc sooni to have a blending of the 
Devonian volcanic series of Ashprington with Lower Devonian 
rocks, the Trap patches of the Exeter area and New 
Red breccias and marls. The New Red rocks of Exminster, 
Exeter, Broad Clyst, Bradninch, Silverton, and the Crediton 
vallev make rich soils. Polwhele describes the red soil 
on tne Exminster hills as a particularly fine loam. Some of the 
inhabitants informed him tnat the wheat produced there was 
thinner hulled and had a larger proportion of white flour per 
bushel than any other. As the British farmer is not given to 
exaggerate the productiveness of his land we may accept this 
statement with a very small pinch of salt. 

Vancouver, in an exhaustive Report on the Agriculture of 
Devonshire, gives the produce of the difierent crops in various 
parts of the district with the agiicultural methods then used (1808). 
As a supplement to, and, in some respects only, an advance on 
Polwhele s geological descriptions, the work is well worthy of 
perusal, and in a soil map the position of the Devonian and 
Culm Measure limestones and calcareous slates (indiscriminately) 
is indicated almost as precisely as in the earliest Geological 
Survey maps. The following passages are quoted from Van- 
couver : — (Page 44.) " Red rubbly gravel and grout stone which 
continues through Exminster, Shillmgford, Alpliington, and Ide, 
to Exeter." " Proceeding thence through IN ewton St. Cyres, 
Crediton," etc. — " the rich red loam is found to vary in its 
strength and quality, from its lying at a greater or less distance 
on a deep bed of rea rubbly ^avel, or from its vicinity to a red 
pumice-like marl, which in the parishes of Colebrooke and North 
Tawton, is found between the soil and a hard brown rock. . . . 
This latter is justly esteemed by far the strongest and richest 
land. Under the former description of soil ana substrata may 
fairly be classed all that beautiful country lying along (p. 45) the 
Creedy, the Exe, and the Culm rivers. . . . Along these 
water-courses are large and valuable tracts of marsh and meadow 
grounds, subject to annual inundation." In p. 24, "Cadbury, 
with the northern parts of Stokely Pomeroy, Upton-hellions, 
Sandford . . . are generally covered with a tender loam of 
a dark grey cast on a ^illoty understratum ; a reddish brown 
free loam on a rough rubbly subsoil, or a loose sandy loam of a 
bright red colour on a stratum of argillaceous smooth pebbly 
gravel : the whole, with a large proportion of good meadow 
and pasture land, is well calculated for the culture of wheat, 
barley, oats, pease, turnips, tares, and clover." " The north- 
western parts of Silverton and Bradninch . . . may with 
great propriety be added to this description." 

In this last quotation we have the soil of the Lower New Red 
gravels and the Culm rocks on the north border of the Crediton 
valley described ; in the following the Culm soils on the south of 
the Crediton valley. (P. 26.) " The country for the first two miles 
after passing Crediton to the southward, and towards St. Mary 
Tedbome consists ofthe same red loam." . . . '' Approaching the 
foot of Old Ridge hills, this suddenly disappears ui a moist grey 
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loam on a stratum of brown and yellow clay, and that lying tc 
a considerable depth on the shaley rock. This grey loam, but 
of a drier nature, and on the schistus or slaty rock "f (P, 27) " con- 
tinues for about half a mile eastward from the church at White- 
stone, where it again imites with the red land district. 
Descending to the valley southwardly from the church at Wliite- 
stone, and crossing near West Kent farm, this grey loam 
continues, till it reaches the same character of soil, although 
generally of an inferior quality, in the parish of Holcombe- 
bumell. 

" The country lying west of Whitestone church, including the 
parishes of St. Mary Tedbome, Christow, etc. . . . consists 
of a dark grey, or rather brownish coloured loam, intercepted 
at various depths from the shaley rock by a subsoil of moist 
brown, blue, and yellow clay." (P. 29) "the western parts 
of Doddiscombeleigh and Dunchideock (their eastern quarters 
lying partly within the red land district) consists of a brown 
tender mould of a good staple on a Dunstone rubble." Wheat 
tillage in the neighbourhood of Whitestone is given on p. 154 ; 
in the Exeter red rock district on p. 165. 

Risdon* alludes to the " plenty of good cyder fruit " in the 
orchards in the neighbourhood of Alphington. In pp. 15-16 
he discusses the relative merits of the " blue marie " and " red 
marlo " — doubtless referring to the soils of the palseozoic rocks 
and those of the igneous and New Red districts. 

* Risdon^s Survey of Devon, Exeter, 1785, p. 25. 
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Colytou Hill, 51, 53. 

Comberay, 65. 

Conybearc, Rev. J. J., 56, 71, 114. 

Rev. W. D., 20, 24, 55, 65, 

71, 114. 
Combe Barton, 37. 
Combe Sachville, 69. 
Court Barton, 36, 73. 
Courthayes, 91. 
Co\vick, 22. 
Cowley, 90, 106. 
Cox Tor, 6. 
Crablake Farm, 23. 
Crabtree, 56, 65, 82. 
Crediton, 3, 16, 18, 19, 35, 38, 44, 

bOy 56, 71, 83, 100, 108, 111, 112. 

Valley, 5-8. 

Greedy Barton, 35, 46, 99. 

Bridge, 40. 

Valley, 8. 

Valley Gravels, 97. 

(Jro8s, 75. 

Culm Measures, 4 ; soils of. 111. 
Culm Valley Gravels, 96. 
Culvery Bridge, 99, 100. 
Cyder Land, 113. 



Darniford, 56. 

Dartmoor Volcano, 15, 76, 84. 

De la Beche, Sir H. T., 2, 5, 17, 20, 

29, 31, 50, 55, 58, 61, 82, 86, 95, 

109, 110, 114. 
Denbury, 39. 
DUler, J. S., 81. 
Doddiscombsleigh, 5-7, 9, 10, 

11-13, 110, 111, 113. 
Dolbury, 31, 32, 64. 
Dolerites, 13, 109 ; soils on. 111. 
Down Lane, 9, 10. 
Downs Bridge, 97. 
Duncbideock, 19, 21, 55, 56, 57, 

58, 83, 104, 113. 
Dunsford, 8, 9, 13, 87, 111. 
Dunsmoor, 55, 56, 67, 97. 



East Wonford, 23, 24. 

Woodleigh, 110. 

Eaton Town, 53. 
Ebford, 92. 
Efford, 36, 97. 



Eggesford Beds, 5. 
Ellerhayes Bridge, 82. 
l^stuarine Beds, 92. 
Exeter, 6, 8, 16, 19, 20, 23, 56, 
61, 88-92. 

Castle, 109. 

Exeter Culm Measures, 2, 5, 8. 

Trai>s, 19-21, 55, 76. 

Water Supply, 102. 

Exe Valley Gravels, 87. 
Exminster, 18, 21-23, 88, 106, 112. 
Exmouth, 42, 44. 
Exton, 45-47, 92, 93. 



Farrants, 9, 15. 
Farringdon, 45, 46, 93, 94. 
Fishford, 28, 62. 

Farm, 55. 

Five Mile HiU, 9. 

Folly, 71, 100. 

Forches, 40. 

Fouque, F., 84. 

Fuchs, C. W. C, 79. 

Fulford, Great, 8. 

Fursdon, 36, 71, 91. '.] 



Gamlen, W. S. S., 91, 107. 
Geikie, Sir A., 44, 64, 73, 116. 
God win- Austen, R. A. C, 92, 114. 
Goldsworthy, J., 102. 
Goosemoor, 52, 53, 95. 
Granite, 13, 14. 
Gravels, New Red, 18. 

Valley, 86. 

Great Fulford Park, 8. 
Great Oak, 9. 
Grebe, E., 80. 
Greendale, 45-47, 93. 
Greenslinch, 33. 
Groutstone, 109, 112. 
Gubb's Well, 106. 
Gunstone, 40, 42, 73, 100. 



Hackworthy, 8. 

Haldon, 19, 21. ^ 

Haldon Belvidere, 58» 

Hall,T. M., 110,115. 

Halscombe, 59, 81. 

Haske, 37, 99. 

Hatch, Dr. F, H., 13, 56, 77. 

Hatchleigh, 110. 

Hawkerland, 53. 

Hazel, see Heazille. 

Head, 49, 86, 96. 

Heathlands, 53. 

Heavitfee, 8, 17, 23, 88, 108, 109. 
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Heavitree Breccia, 20. 

Heavitree Quarries, 24. 

Heazille (Hazel) Barton, 34, 56, 66, 

70, 96, 07, 108, 109. 
Heazville, see Heazille. 
Heights, 1. 
Hele, 7, 33, 06, 107. 

Payne, 33. 

Heltor, 12, 13, 14, 87. 
Hen nock, 15, 111. 
Higher Matcombe, 52, 53. 

Wear, 23, 88. 

Weaver, 96. 

Whiddon, 56. 

Hill Barton, 23. 

Hobson, B., 21, 56, 58, 67, 60, 70, 

77, 81, 82, 116. 
Holcombe Burnell, 8, 9, 111, 
Holiacombe, 40, 43. 
Hollis Head, 31, 65. 
Hoi mead, 82. 
Hook way, 38. 
Hornhill, 93. 
Hull, Prof. K, 116. 
Hunt, 11., 109. 
lluxhani, 28, 109, 110. 



hidings, Prof. J. P., 81, 84. 

Iddingsite, 81. 

Ide, 21, 59, 76, 81, 83, 112. 

Ide^tone, 21, 57, 58. 

Igneous Rocks, 10, 13 ; in New 

Red Sandstone, 55, 76. 
Inner Norton, 35. 
Irving, Rev. A., 42, 115. 
Isaacke, 102. 
Ivy bridge, G. 



Jews Holiacombe, 40, 43. 



Kennford, 21, 87. 

Ken River, 88. 

Kens ham, 33, 107. 

Kersantite, 85. 

Kersford, 99. 

Keuper, 17. 

Kidlake, 7, 37. 

Killorton, 19, 27-29, 31, 32, 55, 

56, 64, 77, 78, 82, 108, 109. 
Kingston, 52, 53. 
Kennford, 87. 

Knowle (Dunchideock), 56-58, 60. 
(Crediton), 56, 57, 73, 77, 78, 

82, 83. 



Knowle Hill (Alphington), 90. 



Lake, 97, 98. 
Lamprophyre, 83. 
Langaton, 27. 

Langford, 29, 32, 35, 45, 97. 
Langstone Point, 2-^ 
Larkbeare, 48, 49. 
Laxbrook, 29, 94. 
Lead Ore, 110, 111. 
Leigh, 37. 

Cross, 9, 15,87, 111. 

Leucite, 85. 
L^vy, M. Michel-, 84. 
Linford, Mr., 88, 89. 
Literature, 2, 114. 
Lithomarge, 58. 
Little Silver, 37. 
Lower Marls, 42. 

Sandstone and Breccia, 18, 

Lower Westwood, 7. 

Whitton, 81. 

Lowley, 9. 
Lowton, 10. 
Loxbear, 82. 
Loxbrook, 45, 46. 
Lynch, 36, 71. 



Malm, 63. 

Mandclstein, 58. 

Manganese, 9, 10, 110, 111. 

Marls, Lower, 42. 

Marsh Green, 93. 

Martin, J. M., 62, 104, 105, lOfS 

108, 109. 
Matford, 90. 
Maton, W. G., 55, 110. 
Meadowend, 75. 
Melaphyre, 56, 77, 83. 
Melhuish Barton, 8. 
Merrifield, 99. 

Meso-keratophyr, 56, 74, 77. 
Mica porphyrite, 56. 
Michel-L^vy, M., 84. 
Minette, 80, 85. 
Misleigh, 11, 13. 
Monkerton, 25. 
Moorlake, 39. 
Moorstone, 45. 
Morchard Beds, 2, 5, 7.' 
Mortar, 109. 
Mosshayne, 27, 93. 
Mountain Leather, 74. 
Murchisonite, 19, 20-22, 24, 76. 
Mnrcliison, Sir R. L, 4, 24, 115. ' 
Muschelkalk, 17. 
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Nether Eze, 35. 

Nettacott, 35, 97. 

New Buildings, 7, 41-43, 73, 75. 

New Red Sandstone Series, 17 ; 

soils of. 111, 112. 
Newton St. Gyres, 8, 35, 37, 38, 42, 

97-99, 101, 110-112. 
Norman's Green, 94. 
Northern Hay, 2, 8, 61, 83, 103. 
Northridge, 8. 
North Tawton, 16, 41. 

Old Matford, 22. 
Oldridge, 43, 112. 
Oliver, Rev. G., 102, 115. 
Olivine trachyte, 81. 
Ormerod, G. W., 20, 1 15. 
Orthophyr, 74, 77, 79, 83. 
Otter, river, 95. 
Ottley, Mr., 114 
Owen, Sir R., 9. 

Parfitt, E., 89, 103, 105, 115. 

Parker's Well, 102. 

Parky ns, 45, 46, 47. 

Peak HUl, 6. 

Pebble Beds, 47. 

Pengelly, W., 17, 19, 107, 115. 

Permian, 17, 24, 41, 44, 73, 76, 

79, 84. 
Perridge, 8, 9. 

Spring, 106. 

Tunnel, 6, 15. 

Phillips, Prof. J., 4, 5. 

,W., 20, 24, 55, 65, 71, 114. 

Physical Features, 1. 

Pinhoe, 8, 16, 18, 23, 27, 62, 93, 94. 

Pitt, 36. 

Plymtree, 48, 93. 

Pope, Mr., 74. 

Pocombe, 2, 8, 55, 56, 60, 77, 80, 

93, 106, 109. 

Poltimore, 27, 28, 55-57, 60, 62, 93, 

94, 109, 110. 

Polwhele, Rev. R., 2, 15, 102, 103, 
106, 109, 111, 112, 114. 

Porphyrite, 56. 

Posbury, 19, 20, 42, 55-57, 71, 76, 
77, 83. 

Posidonomya (Posidonia\ 4-6, 9, 
27. 

Postlake, 47. 

Pottshayes, 7, 29. 

Poucham, 55. 

Pounds Hill, 40. 

Poundsland, 34,j66, 97» 

Pring, ^T., 104. 

Pynes, 90. 

Pyrolusite, 110, 



Quantbhaies, 33. 

Quartz Porphyries, 82, 84. 



Raddon, 37, 56, 70, 71, 109. 

Ramridge, 57. 

Ranscombe, 75. 

Ratsloe, 28, 110. 

Reid, C., 21, 96. 

Reinach, Baron von, 41, 56, 72, 73. 

Rewe, 35, 56, 64, 66, 97, 109. 

Ridge Barton, 38. 

RJsdon, 113. 

Rixlade, 8. 

Rhodonite, 110. 

Rockbeare, 45, 46, 50, 93, 94. 

Roddon Hills, 43, 

Rosenbusch, Prof. H., 78-80. 

Rougemont, 61. 

Rudge, 38, 42. 

Rudway, 34. 

Rutley, F., 56, 65, 77. 

Ruxford Barton, 41. 



St. Anne's Well, 103. 

St. David's Hill, 6, 8. 

St. Leonard's, Exeter, 24. ^ 

St. Mary Tedborne, 112, 113. 

St. Sidwell's, 24, 25. 

Spring, 103. 

St. Thomas, 8, 92, 106. 
Sampford Brett, 49, 54. 
Sandford, 3, 40, 41, 73, 99, 112. 
Sandford Barton, 75. 
Sandstone, Lower, 18. 

Upper, 52. 

Scanniclift, 6-8, 10, 111. 

Scorlinch, 31. 

Sedgwick, Rev. Prof, A., 4. 

Shapter, Dr. T., 3, 27, 61, 102, 114. 

Shillet, 4, 103. 

Shillingford, 21, 22, 112. 

Shobrooke, 35. 

Shobrooke Lake, 37. 

Shute, 9, 35. 

Shuttern Brook, 101. 

Side Down, 29, 31. 

Sidmouth, 53. 

Silverton, 7, 18-20, 32-34, 55, 56, 

64,66,96,97, 107, 112. 
Soils, 111. 

Souther nhay, 61, 89. 
South Wonford, 23, 25. 
Southwood, 6, 13, 86. 
Sowton, 93. 
Spencecombe, 2, 19, 20, 40*42, 56, 

57,* 71, 73, 77, 109. 
SprayJDown, 7, 29, 31, 56. 
SpringB, 102. 
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Sprydon, 7, 31. 

Sprydoncote, 18, 165. 

Stairhill, 39. 

Stevenstone, 43. 

Stockaday, 40, 73. 

Stockleigh (Stokely) Pomeroy, 7, 
37, 112. 

Stoke Cannon, 91. 

Stoke Hill, 8. 

Stokeleigh Pomeroy, see Stock- 
leigh. 

Stone, 13. 

Stonyford, 52, 53, 95. 

Stooke Bridge, 95. 

Stowford, 52, 53, 95. 

Straightgate, 49, 50, 95, 96. 

Straight Point, 42, 44. 

Straightway Head, 49, 95. 

Strete Raleigh, 45, 46, 47. 

Stumpy Cross, 34, 56, 67, 69, 70. 

Sturridge, 7. 

Superficial Geology, 86. 



Table of Strata, 2. 

Talaton, 45, 95. 

Teall, J. J. H., 13, 60, 70, 74, 76. 

Tedbridge, 7. 

Tedborn St. Mary, 6, 8, 9. 

Teign Valley, 9. 

Extension Railway, 15. 

Gravel, 86. 

Terley, 37. 

Thonstein porphyr, 72. 

Thorverton, 2, J 8, 35-37, 55, 56, 

70, 91, 108, 109. 
Tipton Cross, 52. 
Topsham, 23, 26, 88, 93, 94. 
Trachyte, 60, 79, 81, 83. 
Traps, Exeter, 19-21, 55, 76. 
Trew, 7. 

Trews Weir, 105. 
Trowbridge, 100. 
Tucker, Mr., 68, 69. 



Upcott, 36, 46, 93. 

Up Exe, 34. 

Upper Sandstone, 52. 

Upton Hellions, 7, 97, 99, 112. 

Pyne, 8, 18, 35, 43, 55, 110. 

Uton, see Yeoton. 



Valley Gravels, 86. 

Vancouver, C, 3, 109, 112, 114. 

Venn, 40, 41, 87. 

Venmoor, 92. 

Venn Ottery, 95. 
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Venny Tedburn, 43, 73, 109. 
Vicary, W., 16, 20, 41, 55, 68, 59, 

60, 62, 65, 71, 73, 115. 
Voelcker, Dr. A., 106. 
Volcanic Rocks, 2, 10, 19-21, 65, 

76. 
Volcano of Dartmoor, 15, 76, 84. 



Wad, 110. r 

Walkhampton, 6. 
Warren, 52. 
Washington, H. S., 79. 
Watcombe Clay, 18. 
Water Supply, 102. 
Watts, Prof. W. W., 74, 77. 
Wavellite, 4. 
Weaver, T., 4. 
Weeke Barton, 13. 
Weiss, E., 78. 
Wellington, 44. 
Wells, 88, 89, 91, 102. 
Wellsgrove, 41. 
West Bowley, 37. 
West Clyst, 27, 55-57, 60, 62. 
Westcott, 32, 33, 96. 
West Down Hill, 42. 
Western Town, 56, 58, 60. 
West HiU, 45, 52, 53, 96 
, Exeter, 107. 



West Henstill, 7. 

Westown, 58, 81. 

West Raddon, 36. 

West Rowhorne, 8. 

West Sandford, 7, 41, 71. 

Westwood, 29. 

Whidley, 87. 

Whimple, 30, 44, 45, 47, 48, 49, 95. 

Whipton, 18, 23, 24. 

Whitaker, W., 18, 115. 

Whitecross, 45, 46. 

Whiteheathfield, 31. 

Whitestone, 8, 9, 111, 113. 

Spring, 107. 

White way, 57. 

Williams, Rev. D., 4, 9, 1 14. 

WiUiton, 54. 

Wilson, J. S. G., 78, 80, 81. 

Winscott Barton, 35, 97. 

Winstout, 8. 

Wishford, 28, 57, 62, 63, 66. 

Wiveliscombe, 44. 

Wonford, 23, 24. 

Woodah, 6, 8, 9, 10, 11, 13, 16. 

Woodbeer, 47. 

Woodbury, 46, 47, 92, 

Common, 3, 45, 46,''47, 51, 

52,95,111. 
Salterton, 45, 46. 
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WoocUiayeft, 20 

Woodlands, 6. 

Woodleigh (WoodleyX 109, 1 10. 

Wood row Barton, 90. 

Woodward, H. B., 17. 

Woolcomb, 45. 

Woolsgrove, 41, 75. 

Worth, R. N., 15, 76, 84, 108, 109, 

110, 115, 116. 
Wracoinl)e, 106. 



Wrangaton, 6. 
Wyke, 35. 



Yarmley, 7. 

Yellowford, 36, 91. 

Yendacott, 35, 3G. 

Yeoford, 8, 99. 

Yeoton, 20, 38, 42, 71, 99, 101 

Yeo Valley Gravels, 99. 
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